WASHINGTON
REALTORS

January 17,2020

Annie Sawabini

Department of Ecology, Water Resources Program
PO Box 47600

Olympia, WA 98504-7600

RE: Comments on Nooksack Instream Flow Rule, Chapter 173-501 WAC
Dear Ms. Sawabini:

Washington REALTORS® represents the interests of over 20,000 REALTORS® and
their clients in Washington State. We appreciate the opportunity to submit comments on
the Washington Department of Ecology’s (“Ecology”) proposed amendments to Chapter
173-501 WAC, the Nooksack Instream Flow Rule.

Over the past 20 years, the issue of rural water availability has significantly
impacted the real estate marketand homeowners in many parts of Washington State. Our
state’s near obsession with exempt wells has resulted in a regulatory system that is costly
and complicated. The financialand human resources and legal complexity associated with
exempt wells has been disproportionate to their water resource impact. Or as said in the
song Juice by Lizzo, “the juice ain’t worth the squeeze.”

Much of this complexity has been caused by Ecology’s instream flow rules.
Implementation of ESSB 6091 is an opportunity to reduce regulatory complexity that
provides no commensurate water resource benefit. Inreversing the Hirst decision, the
Legislature provided a record amount of capital funding. Projects, not regulations, are the
best path to protect and restore instream flows. REALTORS® ask that Ecology strive to
create a simply regulatory structure with the end users in mind - people who own or buy
vacant land in rural areas, REALTORS® who assist them in this process, homebuilders,
homeowners, and counties.

We have prepared more detailed comments included with this letter, as well as
technical and other documents to be included in the rulemaking record. If you have further
questions, please contact Bill Clarke at (360) 561-7540.

Sincerely,

Kitty Wallace

Kitty Wallace, 2020 President

Washington REALTORS®
Enc.



Comments on Proposed Amendments to Chapter 173-501 WAC
Nooksack Instream Flow Rule
Bill Clarke, for Washington REALTORS®

1. The Rule Creates an Overly Complicated System That Increases the Amount of
Time, Money, and Human Resources Devoted to Analyzing and Regulating Small
Water Uses (That Will be Offset Anyway)

Over the past 20 years, the increasingly complexity of Ecology’s instream flow rules
on exempt wells has created significant problems for landowners, local governments, and
agency itself - all withouta commensurate waterresource benefits. The implementation of
ESSB 6091 is an opportunity to end this trend, and redirect water resource efforts toward
more significantissues. Under ESSB 6091, the consumptive use from new domestic exempt
wells will be entirely offset by projects within the Nooksack Basin - so why both offset
consumptive use projections AND create a complicated regulatory system?

Ecology’s proposed rule would establish a number of different limits, under
different situations, that unnecessarily limit homeowners and that neither Ecology or local
governments are or should be staffed or funded to implement in a meaningful way. For
example, the rule proposes a daily gallon per day limit of 500 gallons per day - as opposed
to a much simpler to implement metric of a maximum average annual withdrawal, used by
the Legislature in ESSB 6091. RCW 90.94.020(5)(f)(ii). The proposed rule limits outdoor

irrigationto 1/12% of an acre per single domestic connection.

These limits are far lower than those adopted by the Legislature in ESSB 6091, and
far less than what a reasonable homeowner may need to use. Further, Ecology’s rule
analysis compares the proposed Nooksack limits to those in other recent Ecology instream
flow rules (Stillaguamish, Entiat, Quilcene, etc.). The significant difference is that in the
Nooksack Basin under ESSB 6091, all new domestic exempt use will be offset through
instream flow projects. In the other WRIA rules used for comparison by Ecology, there is
no such equivalent provision. And ironically, Ecology’s rule analysis does mention, let
alone analyze, its most recent adopted instream flow rule, Chapter 173-557 WAC, for the
Spokane River. Inthat rule, Ecology adopted a far simpler rule structure without domestic
exemptwell limits and instead acquired waterrights to offset future projected exempt well
consumptive uses.

The drought limits also create complexity, especially given the increasing
occurrence of declared droughts in Washington State. Outdoor irrigation can be curtailed
during a declared drought, but only to the extent that the outdoorirrigationis not
“subsistence gardening.” Thatlikely means thatlawns, flowers, and non-fruit bearing
bushes and trees could not be irrigated, but food-bearing crops could still be irrigated in a
drought. Taken together, this means that by adopting such a proposed rule, Ecologyis
creating the expectation that it will meaningfully enforce the variety of limits during non-
drought and drought conditions on new domestic exempt wells.



If Ecology’s objective is to reduce consumptive outdoor water by exempt wells, its
priority should be on those exempt well users whose outdoor use exceeds the %2 acre non-
commerciallawn and garden limitin RCW 90.44.050. The irrigation acreage analysis
provided to Ecology by RH2 Engineering shows that 34% of homes built between 2000 and
2014 have no outdoorirrigation at all; and thatif irrigation over %2 acre was eliminated, the
mean area irrigated by homes built during this time period would be only .18 acres, about
1/3 of what could be lawfully irrigated under the %2 acre non commerciallawn and garden
limitin RCW 90.44.050.

2. The Rule Analysis Greatly Overestimates the Impact to Instream Flows Associated
With New Domestic ExemptWells.

Ecology’s rule analysis greatly overestimates the impact of new exempt wells on
instream flows by improperly focusing solely on the quantity of water withdrawn from
new exempt wells, rather than calculating the actual impact on instream flows.

One of the purposes of ESSB 6091 was to offsetimpacts to instream flows that may
occur over the next 20 years. The statute is replete with some version of the phrase
“impacts to instream flows” - see RCW 90.94.020(1) (... “potentialimpacts ona closed
water body and potentialimpairment to an instream flow are authorized. .. “); .020(4)b)
(“...thoseactions... necessary to offset potentialimpacts to instream flows. .. “) The
statute is not focused narrowly on the quantity of water withdrawn from wells, but rather,
more broadly on impacts to instream flows associated with permit-exempt domestic water

»

use.

In contrast, Ecology’s proposedrule, and related documents focus narrowly on the
withdrawal from the well, not the impacts on instream flows. For example, the Ecology
document “Recommendations for Water Use Estimates” document states: “ESSB 6091
requires offsetting the quantity of water consumptively used by future domestic permit-
exemptwells.. .“ (Page 4). The statute is not tied narrowly to water “used by” the well as
Ecology’s document states - the statutory phrase is “impacts to instream flows “associated
with” permit-exempt domestic water use.

So, whatis the actual, factual, “impact” over 20 years thatis “associated with”
domestic water use on instream flows? As to this question, Ecology’s proposed rule and
related guidance documents presume only those actions that will increase the “impact” on
instream flows - but reject or ignore those actions that will reduce the instream flow
impacts.

In the construction of a new house, there will typically be the removal of existing
vegetation, and the consequential reduction in water use. This will occur in those areas
needed for the driveway, septic drainfield, building footprint, and other structures.
Ecology’s acknowledged this reality in the Water Use Spreadsheet from one of its “Net
Ecological Benefit (NEB) Workshop, as the water use projections stated: “** Does not take



into account direct and indirectimpacts of property development - tree removal,
impervious surfaces, stormwater control regulations.”

In the pre-development condition, vacant land will have a certain amount of
consumptive water use, depending on the type of vegetation on site. Some of this
vegetation (and thus the consumptive use associated with the vegetation) will be
permanently removed as part of the home construction process. For example, if the
diagram below represents a building parcel in the pre-development condition, home
construction might eliminate 1/3 of the existing vegetation, and replace those areas with
impervious surfaces that would have zero evapotranspiration:

evapotranspiration =
transpiration + evaporation

transpiration

trees grass

<« » groundwater .
v recharge v
An additional way that the “impact” to instream flows is being overestimated is lack
of recognition of well depth. The removal of vegetation that occurs during development
will reduce shallow groundwater use. In contrast, groundwater wells are much deeper
than the root zone, and so will withdraw water that recharges shallower aquifers through

septicreturn flows. In some cases, wateris provided to shallow groundwater areas that
contribute to streamflow only because of the withdrawal by the well and septicrecharge.

This combined effect of reduced vegetative evapotranspiration and deep-to-shallow
recharge has been documented. For example, see USGS Conceptual Model and Numerical
Simulation of the Groundwater-flow System of Bainbridge Island, Washington (2011)
https://pubs.usgs.gov/sir/2011/5021/. The USGS document stated as follows:


https://en.wikipedia.org/wiki/File:Surface_water_cycle.svg

“The calibrated model was used to simulate predevelopment conditions, during
which no groundwater pumping or secondary recharge occurred and currently
developed land was covered by conifer forests. Simulated water levels in the
uppermost aquifer generally were slightly higher at the end of 2008 than under
predevelopment conditions, likely due to increased recharge from septic system
returns and decreased evapotranspiration due to reduced forest land cover.” (Page
91) (Emphasis Added)

3. Robinson & Noble Analysis re: Water Balance “Associated With” Rural
Development

Further, during the period of time after the Hirst decision, but prior to passage of
ESSB 6091, some counties required additional analysis of water use associated with rural
residential development. An example of thisis in the attached water balance analysis
provided by Robinson & Noble for an actual single-family residential development in Pierce
County. The analysis calculates all changes in consumptive water use from the “pre-
development” to “post-development” condition and estimates that the post-development
condition will cause an increase in groundwater recharge of 485 gallons per day. This
analysis is summarized in the report as follows:

“In the post-development condition, groundwater use from the planned well is
partially offset by the infiltration of septic return flow and the partial infiltration of
water used outside the home. The decrease in evapotranspiration of the developed
area of the property, when coupled with the decreased runoff and increased
infiltration capacity of the amended soils, will result in an increased to the amount
of waterrecharging the subsurface. The resulting water balance of this project
entirely offsets the consumptive use from the proposed well on the property and
provides an increase in recharge as a result of the post-development condition.”
(Page 8)

Robinson & Noble - Pierce County/Sullivan Project Water Balance Analysis (Attachment A)

Robinson & Noble also prepared a similar analysis for Washington REALTORS®,
based on an actual development in Thurston County. (Water Balance Analysis, Typical
Rural Large Lot Residential Developments in Western Washington, Attachment B) This
analysis is based on an actual 10-lot, 50 acre development. For this analysis, the area of
forested/vegetation cover and associated consumptive water use was calculated in the pre-
development condition,and compared to the area of outdoorirrigation and associated
consumptive use, assumed indoor water use, and septicrecharge. The analysis includes
both a “high water use” scenario, based on assumptions developed by Ecology as part of the
ESSB 6091 implementation,and a “moderate wateruse” scenario based on other reports
(Culhane & Nazy, 2015; Golder, 2011).



For each lot, under the high water use scenario, groundwater recharge in the post-
development conditionincreases by 277 gallons per day. In the moderate water use
scenario, groundwater recharge increased by 1,041 gallons per day at each lot. The
conclusion of the water balance analysis was summarized by Robinson & Noble as follows:

“In the post-development condition, groundwater use from the planned well is
partially offset by the infiltration of septic return flow and the partial infiltration of
water used outside the home. The decrease in evapotranspiration ofthe developed
area of the property, when coupled with the decreased runoff and increased
infiltration capacity of the amended soils, results in an increase in the amount of
water recharging the subsurface. Our analysis suggests that the resulting water
balance of the project like this, under either water use scenario, more than completely
offsets the consumptive use from the proposed well on the property, providing an
increased amount of groundwater recharge under the post-development condition.”

(Water Balance Analysis, Typical Rural Large Lot Residential Developments in Western
Washington, Page 5 - 6) (Emphasis Added)

REALTORS® are not asking that the reduced water uses associated with vegetation
removal be afforded any legal status as mitigation, or suggesting deforestationasa
instream flow restoration strategy. Rather, if ESSB 6091 requires calculating and off-
setting the “consumptive use impacts to instream flows associated with permit-exempt
domesticwateruse” (RCW 90.94.020(4) (b)), then all actions - those that both increase and
decrease groundwater use — should be part of the calculation. This more holisticand
hydrologically honest framework would great decrease the supposed “impact” (and in
some cases show a benefit) to instream flows - thereby supporting a rule amendment that
more closely reflects water needs of rural residents.

4. The Proposed Outdoor Use Limits Conflict With Legislative Intent, and Further the
Trend of a Complicated and Hard to Implement Water Resource System

RCW 90.94.020(8) states “This section only applies to new domestic groundwater
withdrawals exempt from permitting under RCW 90.44.050 ...“ Under RCW 90.44.050,
the exemption for single or group domestic use is one of four separate exemptions. One of
the other exemptions in RCW 90.44.050, and one explicitly excluded from RCW Chapter
90.94, is for the irrigation of %2 acre non-commerciallawn or garden. Ecology’s proposed
rule conflicts with RCW 90.94.020(8) by including outdoorirrigationlimits (1/12t% of an
acre) with the domesticlimit of 500 gallons per day. In addition to conflicting with RCW
Chapter 90.94, Ecology’s “bundled” interpretation of RCW 90.44.050, combining multiple
exemptuses into a single exemption, was rejected by the Washington Supreme Court in the
Five Corners Family Farmers decision.



In that case, the Court stated:

With collapse of the “bundle” interpretation, [Ecology’s] argument that permit-
exempt stock-watering withdrawals are limited to 5,000 gallons per day also fails.
Accepting, as the sentence structure makes clear, that the exemption clause contains
four distinct categories, itbecomes apparent that each category is limited by its own
qualifying language and only its own qualifying language. Given that the “five
thousand gallons a day” limitation appears twice in the exemption clause, it is
evident that the legislature knew how to attach that limitation to multiple
categories, and yet it chose only to apply it to two categories. There is simply no
textual basis for the conclusion that “five thousand gallons a day” modifies “for
stock-watering purposes.” RCW 90.44.050. Accordingly, Appellants' proposed
interpretationis not reasonable.

Five Corners Family Farmers v. Ecology, 173 Wn.2d 296, 312-13 (2011).

By including outdoorirrigation limits, which cannot be attributed to any authority
in RCW Chapter 90.94, Ecology is using the same “bundled” interpretation of RCW
90.44.050 rejected by the Supreme Court.

Further, beyond the legal interpretation, the 1/12t acre provisionis an example of a
regulatory provision that creates unnecessary complexity over a few small amount of
water (and again, based on the Robinson & Noble analysis, perhaps even positive increases
to groundwater recharge associated with new development). In the case of group domestic
use, the total outdooruse islimited to %2 acre, regardless of the size of the group use.

Another example of unnecessary complexity is the drought curtailment provisionin
proposed WAC 173-501-065. In the event of drought, the rule would Ecology to determine
whether outdoor uses are “noncommercial subsistence gardening purposes” - as opposed
to (we assume?) lawns, trees, shrubs or gardens that are not necessary for subsistence. In
drought events, Ecology should focus its efforts on larger water resource issues - both
instream and out-of-stream, and not adopt regulations on homeowners whose impacts
during normal or drought years are immeasurable.



5. Ecology’s Proposed Rule Inconsistent With WDOH Group B Water System Rule

While the proposed amendments describe potential group domestic use, itis
unclear whetherthe 500 gallon per day water use limit would even allow group domestic
use. If not, this will result in the need to drill more wells, rather than fewer wells. The
Washington Department of Health’s Group B rule includes a water supply minimum source
capacity of 750 gallons per day, per dwelling unit, for Whatcom County. WAC 246-291-
125(4)(d), Table 1.

Washington REALTORS® suggest that 750 gallons per day, average annual use, for
indoor use be the minimum quantity allowed under Ecology’s amended rule. This would
ensure consistency with WDOH’s Group B, and ensure sufficient domestic water supply for
larger families. Outdoor water use would be allowed in addition to this 750 gallon per day
average annual use limit.

In addition, the change from ESSB 6091 in establishing gallon per day limits on an
average annual basis, to having a daily 500 gallon per day maximum, further complicates
the rule. An average annual GPD limitis easier to understand, implement, and enforce.

6. Ecology’s Proposed Rule Inconsistent With GMA Rural Element

[ronically, Ecology’s proposed rule is the product of the GMA decision (Hirst),
overruled by the Legislature (ESSB 6091), and now ultimately resulting in an Ecology rule
thatisinconsistent with the GMA - which is exactly where this whole mess started. Under
the GMA, “rural character” is defined to include patterns of land use “that foster traditional
rural lifestyles, rural-based economies, and opportunities to both live and work in rural
areas. RCW 36.70A.030(20)(b). The Department of Commerce’s GMA rules further define
the Rural Element of the GMA at WAC 365-196-425.

Whatcom County’s GMA Comprehensive Plan states as follows:

“Whatcom County's rural lifestyle is one where residents enjoy views of a green
landscape dotted by homes and barns, and have an appreciation for clean water and
air. Residents can work and shop in small rural communities, or earn a living on
their ownrural lands, but these enterprises do not detract from the overall sense of
openness and predominance of the landscape in the rural area. Rural Whatcom
County has long been a place to raise children with the values of hard work and
responsible stewardship of the land, and where residents can grow food and
livestock for themselves or for market. While rural property owners do not expect
to be provided with urban-level services, they enjoy a quality of life and sense of
self-sufficiency not ordinarily found in the urban areas.”



The “traditional rural lifestyles” that the GMA describes necessitate sufficient water
supply for outdoor wateruse - not 1/12t% of an acre. Many people choose to live in rural
areas so they have space - space for lawns, gardens, trees, animals, and other pursuits - all
of whichrequire outdoor wateruse. The analysis provided to Ecology by RH2 analyzing
outdoor water use shows that on average, homeowners stay well under the %2 acre outdoor
lawn and garden limitin RCW 90.44.050. Homeowners should be given this flexibility to
irrigate up to % acre, and with realistic projections of actual water use impacts, this
amount can be offset through projects funded by the Legislature.

Attachments:
A. Robinson & Noble - Pierce County/Sullivan Project Water Balance Analysis.

B. Robinson & Noble - Water Balance Analysis, Typical Rural Large Lot Residential
Developments in Western Washington.
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Water-Balance Analysis

Typical Rural Large Lot Residential Developments in
Western Washington

November 29, 2018

Introduction and Scope

This narrative has been prepared for Bill Clarke and Washington REALTORS® documenting our
water-balance analysis of typical rural large-lot residential developments in Western Washing-
ton. This evaluation is based on our analysis of an existing development in Thurston County
(County) with ten adjacent 5-acre parcels and focuses on the changes to the total water balance
as a result of development. This example is considered to have pre- and post-development con-
ditions that are typical of rural, exempt well-based development in much of Western Washing-
ton.

Our approach used aerial imagery available from Thurston County and through Google Earth.
We traced the outlines of the homes, driveways, roads, and cleared areas on each of the ten
parcels, then calculated the relative areas of each parcel that changed from pre-development
conditions (which appeared to be a second-growth forest based on the earliest aerial imagery
reviewed). For this discussion, we presumed that each of the homes is served by an individual
well and individual on-site septic system and calculated water use based on recent census data
and regional studies.

Site Setting and Topography

The study area is located near the northern margin of the Maytown Upland in Thurston County,
south of Tumwater. The study area is situated on the southern margin of a small upland. The
upland has an undulatory surface that was sculpted by the most recent continental glaciation.
The features in this area generally trend from the north-northeast to the south-southwest, with
lineations corresponding to the presumed direction of glacial motion. According to the USGS
topographic quadrangle of the area, the site has an elevation of approximately 370 feet along
the northern margin; the elevation steadily drops to 310 feet at the southern boundary of the
study area.

General drainage patterns in the area tend to follow the local topography. This portion of the up-
land containing the study area generally slopes to the south, so surficial drainage generally
flows to the south. The slope is relatively gentle, with approximately five feet of drop per hun-
dred feet.

Surface Water

The site is located in Water Resource Inventory Area 23, specifically within the Salmon Creek
basin. The local surface water drainage is towards the south, but shifts to a more westerly di-
rection approximately one mile south of the site. The nearest significant surface water is Pit-
man Lake, approximately 5,600 feet to the south. The nearest significant surface stream is the
Deschutes River which is approximately 1.5 miles to the east of the property. However, the
USGS quadrangle indicates a number of marshy areas in the low-lying regions to the south of
the site and ephemeral tributary creeks to Salmon Creek beginning approximately 1,000 feet
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east and west of the property. Salmon Creek is a tributary to the Black River, which flows into
the Chehalis River, ultimately discharging to the Pacific Ocean at Grays Harbor.

Soils and Vegetation

The study area is mostly covered with Alderwood gravelly sandy loam with 8 to 15 percent
slopes; a small portion of the site near the southern boundary has steeper slopes (US Depart-
ment of Agriculture, Soil Conservation Service). The Alderwood gravelly sandy loam is a moder-
ately well-drained soil. It forms on the top of glacial drift and generally has a dense low-permea-
bility layer that restricts infiltration within 39 inches of land surface. This soil is considered to be
a part of Hydrologic Group B and is not considered a hydric soil.

Site Geology

Site geology was determined by reviewing published geologic maps of the region. Logan (2009)
mapped the site and surrounding area as Vashon till, which is a highly-compacted mixture of
sand, gravel, silt, and clay that was deposited beneath and overridden by the latest continental
glaciation. Typically, till has a relatively low permeability, though it may vary locally based on the
composition and the degree of compaction. Review of nearby water well reports suggests that
the till is generally over 50 feet thick in the area.

Water Balance Analysis

To assess potential post-development changes to the water balance of the groundwater and
surface water systems in the area, we completed a water-balance evaluation of the property
and proposed development on an annualized basis. This analysis concentrated on the changes
to the property from the pre-development conditions (mature second-growth forest). We ana-
lyzed two water use scenarios.

The first water use scenario is based on the Washington State Department of Ecology (Ecol-
ogy) guidance document, ESSB 6091 Streamflow Restoration Recommendations for Water
Use Estimates. The water use estimates from Ecology's ESSB 6091 guidance document are
higher than other water use estimates used by Ecology or in other studies, but are used for pur-
poses of this analysis as the “High Water Use Scenario.” Under the High Water Use Scenario,
Ecology uses an average value of 60 gallons of indoor water use per day (gpd) per capita, a
household size of 2.5 persons, and consumptive use of 10%. This results in 0.017 acre-feet per
year (AF/year) of indoor consumptive water use. Ecology uses a figure of 0.39 AF/year of out-
door consumptive water use. This totals 0.407 AF/year of consumptive use, which averages to
363 gallons per day.

The second water use scenario is based on water use estimates that more closely track prior
Ecology water use estimates, though are still conservative and so would tend to overestimate,
rather than underestimate, consumptive water use. The second scenario is referred to in the
analysis as “Moderate Water Use Scenario.” Under this second scenario, water use is based
on an average value of 66 gallons of indoor water use per day (gpd) per capita (Welch, 2014).
Welch (2014) estimates outdoor water use per capita at 4, 29, 60, 86, 97, and 30 gpd for May,
June, July, August, September, and October, respectively. Outdoor water use is presumed to
be zero gpd per capita for the rest of the year. The Ecology guidance document uses 2.5 people
per residence, so we used that same value in the Moderate \Water Use Scenario. This value is
consistent with the US Census, which calculated an average of 2.54 persons per household in
Thurston County. The per-capita water use numbers listed above were multiplied by 2.5 to cal-
culate total household use. With indoor consumptive use of 10% and outdoor consumptive use
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of 80%, the moderate water use scenario uses 0.018 AF/year as consumptive indoor use and
0.057 AF/year as outdoor consumptive use, for a total annual consumptive use of 0.076
AF/year, or about 68 gallons per day on average.

Under both scenarios, we presumed that water was withdrawn from a single private well on
each parcel, with waste water dispersed via an on-site septic system for each parcel. The total
water use (includes both consumptive and non-consumptive uses) in the Moderate Water Use
Scenario is 0.25 AF/year. The daily use amounts in this scenario are approximately double those
presented in Culhane and Nazy (2015) and Golder (2013), but these amounts were used in or-
der to complete a conservative analysis. The total water use under the High Water Use Sce-
nario, based on the ESSB 6091 Guidance Document is 0.67 AF/year, which is over 2.5 times
more than the Moderate Use Scenario, and approximately five times that presented in Culhane
and Nazy (2015) and Golder (2013).

Culhane and Nazy (2015) state that indoor use is only 10% consumptive, the remaining 90% is
returned via septic infiltration, and that residential outdoor use is considered to be 80% con-
sumptive, with 20% returned via infiltration. Other sources, such as Savoca (2010) suggest out-
door return flow can be as high as 40%. To stay conservative in our approach, we used the
80% consumptive value.

We used information presented in Drost (1999) to determine the rainfall and infiltration rate of
the site. Based on information presented in Figures 4, 16, and 17 of Drost (1999), the study
area receives 48 inches of rainfall, with 18 inches of that resulting in recharge to the aquifers
beneath the site.

In a typical large-lot residential development, a portion of the lot is cleared for development and
a home and driveway are constructed, adding impermeable surfaces to the property and poten-
tially increasing runoff. In some cases, outbuildings such as garages, shops, or barns are also
added. In Thurston County, site development is currently held to the standards presented in
Chapter 15.05 of the Thurston County Code (County Code) and the 2016 Edition of the Drain-
age Design and Erosion Control Manual for Thurston County (Manual).

These standards require infiltration or dispersion of stormwater falling on impervious surfaces,
with the intent to reduce runoff and erosion and enhance recharge to the subsurface. Addition-
ally, per the County Code and the Manual, any disturbed soil must be amended to enhance infil-
tration, which will also serve to reduce runoff from the site. Studies indicate a significant in-
crease in the infiltration rate of tilled, compost-amended soils (Brown and Cotton, 2011; Kays,
et al, 2015). This is generally consistent with language in ESSB 6091 providing that “an appli-
cant shall manage stormwater runoff on-site to the extent practicable by maximizing infiltration,
including using low-impact development techniques, or pursuant to stormwater management
requirements adopted by the local permitting authority, if locally adopted requirements are
more stringent.”

In a typical project, site development activities will be confined to the area immediately sur-
rounding the home and outbuildings, septic drainfield, driveway, and yard. Figure 1 presents an
aerial image of the ten parcels in essentially their current condition. Figure 2 presents a histori-
cal aerial image from 1996 when only three of the sites were developed or under development
and, what appears to be, second-growth forest covering the remaining seven parcels. Based on
our analysis of the development pattern of these ten parcels, an average of 75,200 square feet
of each lot was cleared for construction and landscaping, or approximately 34% of a 5-acre lot.
Within the cleared area, approximately 16,900 square feet of impermeable surfaces (buildings
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and driveways) were added, approximately 8% of a 5-acre lot. The remaining cleared area (ap-
proximately 58,300 square feet, or 27% of a 5-acre lot, was generally converted to lawn and
landscaped areas.

We have presumed that the soils disturbed during the clearing, grading, and development of
the site were amended, tilled, and graded in accordance with County Code and Manual require-
ments. We have also presumed that water falling on impervious surfaces added during devel-
opment will be infiltrated on site. The change from mature trees to grass lawn results in a re-
duced amount of canopy capture and evapotranspiration, the magnitude of this reduction is ap-
proximately 20% (Zhang, et al, 2004; Sanford and Selnick, 2013).

Additionally, where impervious surfaces, such as the house and driveway, occur no vegetation
will grow and the evapotranspiration will be nearly zero. To be conservative, we estimate the
evapotranspiration will decline in these areas by 90%.

The pre-development water balance of the property can be calculated using the following fac-
tors: precipitation, runoff, evapotranspiration, and recharge. The relationship between these fac-
tors can be described as follows:

Np — Ng — Ner = Recharge
Where:
Ne = Precipitation
Ng= Runoff
Ner= Evapotranspiration

In the pre-development condition, the site receives 48 inches of precipitation (Drost, 1999).
Evapotranspiration in Thurston County is generally estimated at 18 inches per year (Biever,
2017). Based on the surface geology, recharge is estimated at 18 inches per year (Drost, 1999),
so the remaining 12 inches must be considered runoff.

The post-development condition is somewhat more complicated, as the consumptive use cal-
culated earlier must be accounted for and the changes in the nature of the site must be evalu-
ated. Precipitation remains unchanged. Approximately 65% of the 5-acre lot will also remain un-
touched. Therefore, this analysis only focuses on the portion of the lot that was changed during
site development—the 35% of the area that was cleared during construction. Homes, outbuild-
ings, and driveways were added, though compliance with current County stormwater require-
ments means that the water falling directly on these impermeable surfaces will be re-routed
and infiltrated into the subsurface. These impervious surfaces will cover about 8% of a 5-acre
lot.

The nature of the ground cover changed from mature trees to a grass lawn where the yard,
drainfield, and reserve drainfield are located, other cleared areas were landscaped. This results
in a commensurate decrease in evapotranspirative demand discussed earlier. However, in order
to keep our analysis conservative, we elected to use three quarters of the earlier-stated de-
crease (15%). As stated earlier, for the impervious areas, the evapotranspiration rate will be re-
duced by approximately 90%. The amended soils in this area will have an enhanced infiltration
capacity and will more readily accept rainfall, and County regulations require infiltration and dis-
persion of runoff, significantly reducing runoff from this portion of the property. As a conserva-
tive value, we reduced runoff by a quarter, to a value of nine inches per year.
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Septic return flow will offset some of the water use on the property. Typically, 90% of the in-
door use is considered to be returned to the drainfield (Culhane and Nazy, 2015, and Washing-
ton State Department of Ecology, 2018). However, we applied an evapotranspirative loss factor
(ranging from 10% in May up to 30% in July and August) to the septic effluent return flow, as
laterals may be within reach of plant and turf roots, resulting in the uptake of some of the efflu-
ent during hotter months. Finally, the water used outdoors is considered to be a largely con-
sumptive use, with only 20% infiltrated into the subsurface (Culhane and Nazy, 2015).

With these factors, we are able to calculate a post-development water budget via the following
relationship:

Np = Ng = Ner = Nuww + Nog + Nss = Recharge

Where:

Np = Precipitation

Ng= Runoff

Ner= Evapotranspiration

Nvw= Well Withdrawal

Nor= Outdoor Use Return Flow

Nsr= Septic Return Flow
The results of this calculation are presented in Table 1.

Table 1: Pre- and post-development annual average water balance

.POSt Developmenf( Post Development
Pre-development (High Water Use, using (Moderate Water
Ecology’s ESSB 6091
guidance) Use)
infyr | gal/day infyr gal/day infyr gal/day
Precipitation 48 6,164 48 6,164 48 6,164
Runoff -12 -1541 -9 -1156 -9 -1156
Evapotranspiration” = -18 -2,312 -11.6 -1486 -11.6 -1486
Well Withdrawal 0 0 -11.7 -597 -4.5 -229
Septic Return 0 0 2.6 135 2.9 149
Outdoor Return 0 0 1.7 89 0.3 13
Recharge 18 2,312 20.0 2,589 26.1 3353
Total Change 277 1041

" Reduction prorated for combination of pervious and impervious surfaces

In the post-development condition, groundwater use from the planned well is partially offset by
the infiltration of septic return flow and the partial infiltration of water used outside the home.
The decrease in evapotranspiration of the developed area of the property, when coupled with
the decreased runoff and increased infiltration capacity of the amended soils, results in an in-
crease in the amount of water recharging the subsurface. Our analysis suggests that the result-
ing water balance of a project like this, under either water use scenario, more than completely
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offsets the consumptive use from the proposed well on the property, providing an increased
amount of groundwater recharge under the post-development condition.

Seasonal Consideration

Under Ecology’'s ESSB 6091 water use estimates, the annual water balance indicates a 277 gal-
lon per day increase per lot in average groundwater recharge. Using the lower water use esti-
mates, as published by Culhane and Nazy (2015) and Golder (2013), the annual water balance
indicates a 1,041 gallon per day increase per lot in average recharge due to the development.

However, these increases in groundwater recharge do not occur evenly over the year. The in-
crease in recharge due to the reduction in runoff will occur mainly in the wet season. The re-
duction in evapotranspiration will occur mostly in the dry season. Water use, and consequently
well production, will be higher in the dry season. Return from outdoor water use will occur
mainly in the dry season. Returns from indoor use will occur year-round, largely unaffected by
the seasonal changes in outdoor use.

If we consider the dry season to occur from May and October, assign the changes in water bal-
ance between wet and dry seasons accordingly, and presume that all the changes in recharge
occur during this season, we can develop an approximate change in recharge for the dry sea-
son as shown on Table 2.

Table 2: Dry season change in recharge

High Water Use Moderate Water Use
gal/day gal/day
Precipitation 0 0
Runoff reduction 0 0
Evapotranspiration reduction 826 826
Well Withdrawal ' -1037 -292
Outdoor Return 89 13
Septic Return ? 135 149
Total Change 13 695

' Average well production from May through October
2 Average septic return flow from May through October

The effects of both the well production and the recharge will be attenuated relative to aquifer
discharges to surface water due to both vertical and horizontal distance and the fact that the
aquifers have substantial storage. Timing of recharge entering the aquifer will be attenuated by
the sediments between the land surface and the aquifer. However, as indicated by Table 2, the
increase in recharge even during the dry season should be larger than the consumptive use.
Because of attenuation effects, the system should act largely in a steady-state manner. And
certainly, any transient analysis on a time period shorter than wet and dry seasons is not war-
ranted.

Conclusion

Based on our analysis of the historical development of ten five-acre lots, we have concluded
that the consumptive water use and groundwater withdrawals of such a typical development
are more than completely offset by the changes in evapotranspiration, reduction in runoff, and
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the septic return flows associated with the development. The year-round net annual water bal-
ance in the post-development condition is positive and results in additional infiltration to the

subsurface.

The statements, conclusions, and recommendations provided in this report are to be exclusively
used within the context of this document. They are based upon generally accepted environmental

and hydrogeologic practices and are the result of analysis by Robinson Noble, Inc. staff. This re-
port, and any attachments to it, is for the exclusive use of Bill Clarke and Washington REALTORS®.

Unless specifically stated in the document, no warranty, expressed or implied, is made.

Attachments

Figure 1 — Current Aerial Map
Figure 2 — Historical Aerial Map
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Introduction and Scope

This assessment has been prepared for Pat and Juli Sullivan to meet the requirements stated in
Pierce County Policy Number DW2016-02, which requires a hydrogeologic assessment to de-
termine if the proposed exempt well for a building project “impacts or impairs a senior water
rights holder, and impacts or impairs established instream flows and closures as identified by
the State.” This policy is applicable in certain areas of Pierce County including portions of the
Kitsap Watershed (WRIA 15). The site is located within the Crescent Valley drainage, an area
that is seasonally closed to surface water appropriations, so it is included in this policy.

The site is located on the western side of 28" Avenue NW, north of Gig Harbor, Washington in
unincorporated Pierce County. This area is within the Kitsap Watershed. The street address is
15712 28" Ave. NW, the Pierce County tax parcel number is 0222171053. The surrounding
properties are generally developed with single-family residences on large lots. Figure 1 pre-
sents a site map, including the boundaries of the parcel and the location of wells evaluated for
this assessment.

We understand that the proposed project involves the construction of a three-bedroom single-
family residence to be served by an individual well and septic system. We reviewed a provided
plat plan, wetland delineation report, and septic design for the proposed project. The proposed
well is located on the parcel such that the 100-foot sanitary control radius does not overlap the
planned septic drainfield or reserve area. The sanitary control radius does extend onto the
neighboring property to the east, but a signed affidavit from that landowner has been filed with
the County, so no well variance is required.

Site Setting and Topography

The site is located in the in the Crescent Valley area, on an upland above Crescent Lake, the
source of Crescent Creek. The upland has an undulatory surface that was sculpted by the most
recent continental glaciation. The features in this area generally trend from the north-northeast
to the south-southwest, with lineations corresponding to the presumed direction of glacial mo-
tion. The property has a rectangular shape, 325 feet in a north-south direction, and 650 feet in
an east-west direction. According to the USGS topographic quadrangle of the area, the site has
an elevation of approximately 355 feet along the eastern margin, then with a gentle drop to 345
feet approximately 1/3 to the way to the western margin, then the elevation rises to 370 feet at
the western margin.

We recently visited the site. No standing water was observed on the eastern portion of prop-
erty, nor was any standing water observed in septic test pits on the property. The site is cov-
ered with mature trees, a mix of coniferous (Douglas fir, western red cedar, and hemlock) and
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deciduous (red alder and big-leaf maple). The understory was fairly clear, though some salal and
blackberry were observed. At the time of our site visit, the home site and a portion of the pro-
posed drainfield were partially cleared and the home location staked out. It may be necessary
to remove additional trees within the footprint of the home, driveway, and septic drainfield to
develop the property as planned.

General drainage patterns in the area follow the local topography. The upland containing the
property generally slopes to the southeast, and the site is situated across a slight valley that
drains to the south, so surficial drainage generally flows to the south towards Crescent Lake
and Crescent Creek.

Surface Water

The site is located in Water Resource Inventory Area 15, specifically within the Crescent Creek
basin. The local surface water drainage is towards the south. The nearest significant surface
water is Crescent Lake, approximately 3,200 feet to the southeast. The nearest significant sur-
face stream is Crescent Creek which is approximately 4,500 feet to the south of the property,
though the USGS quadrangle shows a small tributary creek to Crescent Lake beginning approxi-
mately 2,000 feet directly south of the property. During periods of significant runoff, it is likely
this small creek has an ephemeral appearance on the property. Crescent Creek flows out of
Crescent Lake toward the south and discharges into Puget Sound at Gig Harbor.

Soils and Vegetation

The five-acre site is mostly covered with the Harstine gravelly ashy sandy loam with 6 to 15
percent slopes, a small portion of the site near the western boundary has steeper slopes (US
Department of Agriculture, Soil Conservation Service). The Harstine loam is a moderately well-
drained soil. It forms on the top of sandy glacial drift and generally contains volcanic ash. This
soil is considered to be a part of Hydrologic Group C and is not considered a hydric soil. Our ob-
servations of the material on site are consistent with the soil survey data; we observed a tan to
brown gravelly, sandy silty loam with occasional larger cobbles. Soils information is presented
in Appendix A.

Site Geology

Site geology was determined by reviewing published geologic maps of the region. Booth and
Troost (2005) map the site and surrounding area as the Vashon till, which is a highly-compacted
mixture of sand, gravel, silt and clay that was deposited beneath and overridden by the latest
continental glaciation. Typically, till has a relatively low permeability, though it may vary locally
based on the composition and the degree of compaction. Review of nearby water well reports
suggests that the till is generally over 50 feet thick in the area.

Conceptual Hydrogeologic Understanding

To better understand the relationships between aquifers, confining units, groundwater, and sur-
face water features, we developed a conceptual model of the study area. The site is located on
the eastern margin of the glaciated upland that forms the Kitsap Peninsula. Puget Sound bor-
ders the peninsula to the east, south, and southwest, and glaciated upland plains extend to the
north and west towards Sinclair Inlet and Hood Canal, respectively.

The top of the upland is capped with the Vashon till, which forms a relatively low-permeability
confining unit. A thin veneer of Vashon outwash deposits may be locally present over the top of
the till, but in the vicinity of the site, the till is present at the surface. Geologic maps and well
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logs suggest the thickness of the till is at least 90 feet in the vicinity of the site. The till surface
is gently rolling; there are lineations that trend north-northeast to the south-southwest, corre-
sponding to the presumed direction of glacial motion.

The Vashon advance outwash (Qva) sand is present beneath the till. Pre-Vashon deposits are
not specifically named in Welch (2014) or Booth and Troost (2005), but rather are described tex-
turally. For the purposes of this study, the descriptions in Welch will be used, with no discus-
sion of deposits deeper than the sea level Aquifer (QA1), as the deepest wells reviewed do not
even reach sea level. The unconsolidated sediments in this portion of Pierce County exceed
1,000 feet thick.

The first principal aquifer in the region is a confined aquifer formed in the Vashon advance out-
wash sand. The Vashon advance outwash sand is well-sorted sand with occasional gravel; it
may also contain silty zones. While it may be unconfined, a review of well logs completed
within the advance sand suggest that it is fully saturated in this area, and therefore, is confined
in this area. Its thickness ranges from 20 to 240 feet, averaging 85 feet in the Kitsap Peninsula
area (Welch, 2014).

Well logs from the area around the property indicate the Vashon advance outwash generally
has two zones of sand and gravel separated by silty zone (clay is sometimes described as well,
though the presence of true clay in Vashon outwash sediments should be limited). It appears
most well require drilling into the deeper zone to find an adequate supply.

A deeper aquifer also exists in the area. Welch identifies this deeper aquifer the sea level aqui-
fer (QA1) (Welch, 2014). Typically, it is separated from the advance sands by a thick clay or silt.
The aquifer material is typically described as water-bearing sand, occasionally having some
gravel.

The Vashon advance outwash is exposed at lower elevations where valleys have been eroded
through the till. The valley containing Crescent Lake and Crescent Creek have significant out-
crops of the Vashon advance outwash. Spring discharge and seepage is common along the
walls of these valleys. The valleys floors are covered with the Vashon recessional outwash,
which is a coarser sand and gravel deposited by glacial meltwater as the glaciers retreated.

As the aquifer deposits within the Vashon advance outwash and the QA1 have a significant re-
gional extent in this watershed, recharge to the aquifers results from the infiltration of precipita-
tion throughout the region, and gradients tend to be regionally influenced. The general flow di-
rection within the Qva aqufier is towards the south in the vicinity of the site. The flow in the
QA1 aquifer is southeasterly toward Colvos Passage (Welch, 2014).

Though some water undoubtedly runs off the upland via surface drainage, a significant portion
infiltrates where slopes are not extreme or where it is captured in depressions. A portion of this
water discharges as spring flow along the valley walls, but some fraction infiltrates deeper and
is the fundamental mechanism for aquifer recharge. Based on the observed head relationship
between the noted aquifer zones, some portion of the water in the shallower zone infiltrates
and provides recharge to the deeper aquifer systems evaluated.

The discharge points for the shallow Qva aquifer include springs and seepage along the valley
containing Crescent Lake and Crescent Creek to the south of the property and to Colvos Pas-
sage coastline to the east. The site straddles a small valley within the upland, so surficial runoff
and shallow groundwater are presumed to also flow in a southerly direction towards Crescent
Lake and Crescent Creek. Given the relative elevations, there isn't a local discharge point for
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the QA1 aquifer system. Based on groundwater flow information presented in Welch and our
regional understanding of groundwater flow, the QATaquifer generally flows in east-southeast-
erly and discharges in Colvos Passage (Welch, 2014).

Well Analysis

As described above, there are several aquifers in the region that supply water to domestic
wells. We reviewed well logs in the vicinity of the proposed project, geocoding the well loca-
tions to the degree possible given the information on the water well reports. We also evaluated
the stratigraphic logs and well completion information to determine depths and type of aquifer
present near this location.

Well depths in the vicinity range from 53 to 218 feet deep. Of the 39 wells evaluated for this
study, 14 are located within 1,500 feet of the proposed well. These were analyzed further, and
the logs of these wells are included in Appendix B. Of these, 3 are completed at approximately
b5 feet deep and 3 are completed at around 100 feet; these are all completed in the Qva aqui-
fer. The remaining 6 are completed in the deep QATaquifer, found at 170 feet. The depths to
water are typically 20 to 50 in the shallow aquifer and around 90 feet in the deeper system.
This increasing depth to water (decreasing head with increasing depth) indicates that this area
is an aquifer recharge area.

We calculated aquifer characteristics using the pumping test information recorded on the logs
following the methods described in Welch (2014). When the water well report included infor-
mation from a pump or bailer test, we calculated aquifer transmissivity via the modified Theis
formula presented in Ferris (1962). In cases where the well was tested with an air test, we
used the equation developed by Bear (1979) to calculate a hydraulic conductivity for the aquifer
material, then calculated aquifer transmissivity by multiplying the calculated hydraulic conductiv-
ity by the thickness of the water-bearing deposit. Aquifer parameters were tabulated, then aver-
aged. At this location, it is apparent that two separate aquifer zones are present, we so we cal-
culated average values for each aquifer.

Table 1: Wells within 1,500 feet

Ra(_jial Depth to . Theis_ Bear Trans-
Well ID | Tag Dis- | Depth | "y iy | AQuifer | Transmis- | = o iity
tance (ft) (t) Zone sivity (gpd/ft)
(ft) (gpd/ft)
358079 | ABA-064 250 102 65 Qva 679
55131 ABP-815 390 178 107 QA1 1490
55134 | ABP-828 460 119 72 Qva 5580
509961 | BAT-439 540 148 83 QA1 1042
1568113 | BIY-098 680 98 40 Qva 1931
1568407 | BJN-278 820 151 74 QA1 1051
511663 | APR-640 890 160 108 QA1 2297
43804 920 90 45 Qva 2988
47822 1030 86 46 Qva 863
52826 1060 53 20 Qva 2097
583877 | ABG-626 1065 53 22 Qva 2513
48908 1120 161 90 QA1 3621
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Radial Depth to Theis Bear Trans-
Dis- Depth b Aquifer | Transmis- .
Well ID Tag Water L. missivity
tance (ft) (t) Zone sivity (gpd/ft)
(ft) (gpd/ft) 9P
360212 | AGE-533 1480 218 92.5 QA1 568
48966 1490 63 25 Qva 1117

The shallow aquifer transmissivity values average approximately 2,100 gallons per day per foot
of aquifer width (gpd/ft), though wells in the shallower portion of the aquifer show a slightly
smaller transmissivity at about 1,900 gpd/ft and those in the deeper portion a slightly higher
value averaging around 2,400 gpd/ft. The deep aquifer has an average transmissivity of about
1,700 gpd/ft.

Using these values, we evaluated the potential for the new well to impair existing wells by cal-
culating the interference drawdown for each of the neighboring wells as a result of the pro-
posed new well. The Theis equation (Theis, 1935) for calculating steady-state drawdown at a
radial distance was used, though due to the scarcity of data, we relied upon an assumed stor-
age coefficient of 0.0001, as used by Welch (2014), which, though conservative, is an appropri-
ate value for confined sand and gravel aquifer materials.

We selected a pumping rate based on information tabulated in Welch (2014). The evaluation of
27 years of water use in the Kitsap Peninsula indicates that indoor use averages 66 gallons per
day (gpd) per person. Outdoor use ranges from 0 to a maximum of 97 gpd per person depend-
ing on the month, and we calculated an average of 61 gpd for the 6-month growing season
(May through October). The US Census calculated an average of 2.65 persons per household in
Pierce County, so the per-person water use numbers were multiplied by this amount. These
calculations indicate an indoor water use, growing-season outdoor water use, and total water
use of 175, 162, and 337 gpd, respectively. These values are approximately double those pre-
sented in Culhane and Nazy (2015) and Golder (2013), but were used to complete a conserva-
tive analysis. Culhane and Nazy (2015) state that indoor use is only 10% consumptive, the re-
maining 90% is returned via septic infiltration, and that residential outdoor use is considered to
be 80% consumptive, with 20% returned via infiltration. Other sources, such as Savoca (2010)
suggest outdoor return flow can be as high as 40%. To stay conservative in our approach, we
used the 80% consumptive value.

A rate of 337 gpd was selected to calculate the potential for impact during the highest-use pe-
riod. Under steady-state conditions, this equates to slightly more than 0.2 gallons per minute
(gpm). Using the equations presented in Theis (1935), we calculated the predicted drawdowns
at each of the wells within 1,000 feet of the proposed well after 184 days (May — October) of
continuous pumping, representing the conditions at the end of the summer season.

Table 2: Predicted drawdown after 100 days of pumping

Well ID Tag Radial Distance Aquifer Predicted Drawdown
(ft.) (ft.)
358079 @ ABA-064 250 Qva 0.1
55131 ABP-815 390 QA1 0.14
55134 ABP-828 460 Qva 0.10
509961 BAT-439 540 QA1 0.13
1568113 | BIY-098 680 \ Qva 0.09
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Well ID Tag Radial(f[zi)stance Aquifer Predicted(fItD)rawdown
1568407 = BJN-278 820 QA1 0.12
511663  APR-640 890 . QAT 0.11
43804 920 Qva 0.08
47822 1030 ~ Qua 0.08
52826 1060 Qva 0.10
583877  ABG-626 1065 ~ Qua 0.10
48908 1120 QAT 0.11
360212 | AGE-533 1480 QAT 0.10
48966 1490 Qva 0.09

The nearest well in the upper portion of the Qva aquifer is 1,060 feet away. The conservative
184-day prediction results in 0.10 feet of drawdown at this radial distance, which does not rep-
resent an impairment in a well with over 30 feet of available drawdown. The nearest well in the
deeper portion of the Qva aquifer is 250 feet away. A similar calculation predicts a drawdown of
0.11 feet. Similarly, this does not represent an impairment, as wells completed in the deeper
portion of the Qva typically have over 50 feet of drawdown available. The nearest well in the
deep QAT aquifer is 390 feet away. The predicted drawdown at this location is 0.14 feet, which
does not represent an impairment in a well that has over 70 feet of available drawdown. These
small values of predicted drawdown approach the accuracy limit of the Theis approach as ap-
plied to the available dataset.

Water Balance Analysis

To assess impacts to Crescent Lake and Creek and other surface waters in the area, we com-
pleted a water balance evaluation of the property and proposed development on an annualized
basis. This analysis concentrated on the changes as a result of the proposed project from the
pre-development conditions.

We used information presented in Garling and Molenaar (1965) and Welch (2014) to determine
the rainfall and infiltration rate of the site. Based on those publications, the site and surrounding
area receive 48 inches of rainfall, with 14.5 inches of that resulting in recharge to the aquifers
beneath the site

As we understand the project, there will be a home and driveway constructed on the eastern
margin of the site, forming impermeable surfaces and potentially increasing runoff. In Pierce
County, site development is held to the standards presented in Title 17A of the Pierce County
Code and the Pierce County Stormwater Management and Site Development Manual, these
require infiltration or dispersion of stormwater falling on impervious surfaces, with the intent to
reduce runoff and erosion and enhance recharge to the subsurface. Additionally, per the County
Code and Manual, any disturbed soil must be amended to enhance infiltration, which will also
serve to reduce runoff from the site. Studies indicate a significant increase in the infiltration rate
of tilled, compost-amended soils (Brown and Cotton, 2011; Kays, et al, 2015).

As we understand the project, site development activities will be confined to the area immedi-
ately surrounding the proposed home, septic drainfield, driveway, and yard. As planned, there
will be several fir and alder trees removed, but incidental clearing will be limited to the eastern
portion of the property. For the purposes of this assessment, we have calculated that no clear-
ing or grading will take place further west than the edge of the mapped wetland buffer, yielding
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a project area of approximately 30,000 square feet. We have presumed that the soils disturbed
during the clearing, grading, and development of the site will be amended, tilled, and graded in
accordance with County Code and Manual requirements. We have also presumed that all water
falling on impervious surfaces added during development will be infiltrated on site. The change
from mature trees to a grass lawn in this area of the property will result in a reduced amount of
canopy capture and evapotranspiration, the magnitude of this reduction is approximately 20%
(Zhang, et al, 2004; Sanford and Selnick, 2013).

Additionally, where impervious surfaces, such as the house and driveway, occur no vegetation
will grow and the evapotranspiration will be nearly zero. To be conservative, we estimate the
evapotranspiration will decline in these areas by 90%.

The pre-development water balance of the property can be calculated using the following fac-
tors: precipitation, runoff, evapotranspiration, and recharge. The relationship between these fac-
tors can be described as follows:

Np — Ng - Ner = Recharge
Where:
Ne = Precipitation
Ng= Runoff
Ner= Evapotranspiration

In the pre-development condition, the site receives 48 inches of precipitation Garling and Mo-
lenaar, 1965). Evapotranspiration in Pierce County is generally estimated at 22 inches per year
(Savoca, 2010). Based on the surface geology, recharge is estimated at 15 inches per year
(Welch, 2014; Savoca, 2010), so the remaining 11 inches must be considered runoff.

The post-development condition is somewhat more complicated, as the consumptive use cal-
culated earlier must be accounted for and the changes in the nature of the site must be evalu-
ated. Precipitation remains unchanged. Approximately 86% of the area of the site will also re-
main untouched. The remaining 14% of the site will be cleared, graded, and changed as dis-
cussed earlier. A home and driveway will be added, though compliance with County storm-
water requirements means that the water falling directly on these impermeable surfaces will be
re-routed and infiltrated into the subsurface. These impervious surfaces will cover about 2% of
the site.

The nature of the groundcover will change from mature trees to a grass lawn in the area where
the yard, drainfield, and reserve drainfield will be located. This will result in a commensurate de-
crease in evapotranspirative demand discussed earlier. However, in order to keep our analysis
conservative, we elected to use three quarters of the earlier-stated decrease (15%). As stated
earlier, for the impervious areas, the evapotranspiration rate will be reduced by approximately
90%. The amended soils in this area will have an enhanced infiltration capacity and will more
readily accept rainfall, and County regulations require infiltration and dispersion of runoff, signifi-
cantly reducing runoff from this portion of the property. As a conservative value, we reduced
runoff by a half, to a value of 5.5 inches per year.

Septic return flow will offset some of the water use on the property. Typically, 90% of the in-
door use is considered to be returned to the drainfield (Culhand and Nazy, 2015). However, we
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applied an evapotranspirative loss factor (ranging from 10% in May up to 30% in July and Au-
gust) to the septic effluent return flow, as laterals may be within reach of plant and turf roots,
resulting in the uptake of some of the effluent during hotter months. Finally, the water used
outdoors is considered to be a largely consumptive use, with only 20% infiltrated into the sub-
surface (Culhane and Nazy, 2015).

With these factors, we are able to calculate a post-development water budget via the following
relationship:

Np — Ng - Ner = Nuww + Nor + Nsg = Recharge

Where:

Ne = Precipitation

Ng= Runoff

Ner= Evapotranspiration

Nww= Well Withdrawal

Nor= Outdoor Use Return Flow

Nsg= Septic Return Flow
The results of this calculation are presented in Table 3.

Table 3: Pre- and post-development annual water balance

Pre-development Post-development
infyr = gal/day infyr gal/day

Precipitation 48 2459 Precipitation 48 2459
Runoff -1 -564 Runoff (-50%) -6.5 -282
Evapotranspiration = -22 -1127 Evapotranspiration (-74.2%)" | -16.3 -836
Well Withdrawal 0 0 Well Withdrawal 4.7 -243
Septic Return 0 0 QOutdoor Return (20%) 0.3 14
Outdoor Return 0 0 Septic Return (63% to 90%)? 2.8 142
Recharge 15 768 Recharge 24.5 1254
Total Change 485

" Reduction prorated for combination of pervious and imper-
vious surfaces

290% return flow in wet season ranging downward to 63%
in dry season due to ET uptake above drain field

In the post-development condition, groundwater use from the planned well is partially offset by
the infiltration of septic return flow and the partial infiltration of water used outside the home.
The decrease in evapotranspiration of the developed area of the property, when coupled with
the decreased runoff and increased infiltration capacity of the amended soils, will result in an
increase to the amount of water recharging the subsurface. The resulting water balance of this
project entirely offsets the consumptive use from the proposed well on the property and pro-
vides an increase in recharge as a result of the post-development condition.
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Seasonal Consideration

The annual water balance indicates an increase in average recharge at the property of 485 gal-
lons per day due to the development. However, this increase in recharge will not occur evenly
over the year. The increase in recharge due to the reduction in runoff will occur mainly in the
wet season. The reduction in evapotranspiration will occur mostly in the dry season. Water use,
and consequently well production, will be higher in the dry season. Return from outdoor water
use will occur mainly in the dry season. And return from indoor use will occur year-round, but
will be higher in the wet season due to possible uptake by plants above the drain field.

If we consider the dry season to occur from May and October, assign the changes in water bal-
ance between wet and dry seasons accordingly, and presume that all the changes in recharge
occur during this season, we can develop an approximate change in recharge for the dry sea-
son as shown on Table 4.

Table 4: Dry season change in recharge

gal/day

Precipitation 0

Runoff reduction 0
Evapotranspiration reduction 291
Well Withdrawal ' -310
Outdoor Return 14
Septic Return ? 126

Total Change 121

T Average well production from May through October
2 Average septic return flow from May through October

The effects of both the well production and the recharge will be attenuated relative to aquifer
discharges to surface water due to both vertical and horizontal distance and the fact that the
aquifers have substantial storage. Timing of recharge entering the aquifer will be attenuated by
the approximately 50 feet of sediments between the surface and the upper aquifer. However,
as indicated by Table 4, the increase in recharge even during the dry season should be larger
than the consumptive use.

In the case of the well, if it is placed in the Qva aquifer, it will be roughly 4,000 to 5,000 feet
from the nearest downgradient aquifer discharge point in the Crescent Valley Creek. If it is
placed in the lower portion of the QA1 aquifer, it will be 6,000 to 7,000 feet from the likely aqui-
fer discharge points at Colvos Passage. Considering that the highest daily average production
rate will be approximately 0.3 gpm, resulting in drawdown in the aquifer outside the wellbore of
less than one foot, the change in gradient driving the change in aquifer discharge will be ex-
tremely small. Further, this change in gradient should be offset by the increase in recharge. In
the case of a well in the Qva aquifer, the production and increase in recharge occur in the same
aquifer, negating effects to the nearby creek and lake, which receives discharge from that aqui-
fer. In the case of the well being completed in the QA1 aquifer, the increase in recharge to the
shallow aquifer will increase flows to Crescent Creek, while the pumping impact from the well
will mostly occur as a smaller discharge directly to Puget Sound. Pumping from the QA1 aquifer
may slightly increase leakage downward out the Qva, causing an extremely small decrease in
discharge to Crescent Lake and Creek from the Qva, but this will be greatly offset by the in-
crease in recharge to the Qva.
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Because of attenuation effects, the system should act largely in a steady-state manner. And
certainly, any transient analysis on a time period shorter than wet and dry seasons is not war-
ranted.

Recommendations

Consider drilling the proposed well to at least 100 feet deep in order to complete the well in the
deeper portion of the Qva aquifer. The shallower wells have a higher susceptibility to impacts
due to surficial contamination and are more likely to experience seasonal deficiencies. Addition-
ally, the wells completed in the deeper portion of the Qva and the Qa1 aquifer have twice the
available drawdown, so they should prove to be a more reliable water source over the long
term.

Conclusion

Based on our analysis of the information provided, the well proposed to supply this project will
not impact or impair a senior water rights holder, and will not impact or impair established in-
stream flows and closures as identified by the State. As the net annual water balance in the
post-development condition is positive and results in additional infiltration, no mitigation is re-
quired.

The statements, conclusions, and recommendations provided in this report are to be exclusively
used within the context of this document. They are based upon generally accepted environmental
and hydrogeologic practices and are the result of analysis by Robinson Noble, Inc. staff. This re-
port, and any attachments to it, is for the exclusive use of Pat and Juli Sullivan. Unless specifically
stated in the document, no warranty, expressed or implied, is made.

References
Bear, J, 1979, Hydraulics of groundwater: New York, McGraw-Hill

Booth, D.B. and Troost, K.G., 2005, Geologic map of the Olalla Quadrangle, King, Kitsap, and
Pierce Counties, Washington: United States Geological Survey, Scientific Investigations
Map 2902, scale 1:24,000

Brown, S. and Cotton, M. 2011, Changes in soil properties and carbon sequestration potential
as a result of compost or mulch application: results of on-farm sampling: http://fac-
ulty.washington.edu/slb/docs/SBrown_compost_farmsoils_final.pdf

Culhane, T. and Nazy, D., 2015, Permit exempt water use in Washington State: Water Re-
sources Program, Washington State Department of Ecology

Ferris, J.G., et at, 1962, Theory of aquifer tests: U.S. Geological Survey Water-Supply Paper
1536-E

Garling, M.E. and Molenaar, D. 19675, Water resources and geology of the Kitsap Peninsula
and certain adjacent islands: U.S. Geological Survey, Water Supply Bulletin No. 18

Golder Associates, 2013, Skagit County Exempt Well Metering Program — 2012-2013, March
27, 2014: https://www.skagitcounty.net/PublicWorksNaturalResourcesManage-
ment/Documents/Skagit%20County % 20Exempt % 20Well%20Metering % 20Pro-
gram%20-%202012-2013.pdf

Kays, B.L, et al, 2015, Amending soils for enhanced infiltration of stormwater: International Low
Impact Development Conference 2015, LID: It Works in All Climates and Soils, edited
by Michael Barrett, p. 123-132

Page 10 3175-001A Robinson Noble, Inc.



Sanford, W. E. and Selnick, D. L., 2013, Estimation of evapotranspiration across the contermi-
nous United States using a regression with climate and land-cover data: Journal of the
American Water Resources Association (JAWRA), vol.49, issue 1, p. 217-230

Savoca, M.E., et al, 2010, Hydrogeologic framework, groundwater movement, and water
budget in the Chambers-Clover Creek watershed and vicinity, Pierce County, Washing-
ton: United States Geological Survey Scientific Investigations Report 2010-5055

Theis, CV, 1935, The relation between the lowering of the piezometric surface and the rate and
duration of discharge of a well using groundwater storage: American Geophysical Union
Transactions, vol. 16, p. 519-524

US Census Bureau QuickFacts: http://www.census.gov/quickfacts/table/PST045216/53053,00

United States Department of Agriculture, Soil Conservation Service, in cooperation with the
Washington Agricultural Experiment Station, Soil survey of Pierce County area, Wash-
ington: https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx

United States Geologic Survey, 2013, 7.5-Minute topographic quadrangle, Olalla, Washington,
scale 1:24,000

Welch, W.B., et al, 2014, Hydrogeologic framework, groundwater movement, and water
budget of the Kitsap Peninsula, west-central Washington: United States Geological Sur-
vey Scientific Investigations Report 2014-5106

Zhang, L., K. Hickel, W. R. Dawes, F. H. S. Chiew, A. W. Western, and P. R. Briggs, 2004, A ra-
tional function approach for estimating mean annual evapotranspiration: \Water Re-
sources Research, vol. 40, W02502, doi:10.1029/2003WR002710

Attachments

Appendix A Figure 1 — Well Location and Vicinity Map
Appendix B Well Logs
Appendix C Soil Logs

Robinson Noble, Inc. 3175-001A Page 11



APPENDIX A - FIGURES



* 372240
bl

5252% 390385,
944360 - & 390378

52764

\

Legend ' '  d
J Property Boundary

» Well Location

1,500 Foot Radius
——

Note: Image from

Pierce County
ESRI ArcGIS

February 2017 |T 22 N/R 02 E - 17
ROBINSON 3175-001A Scale 17 = 800

NOBLE

1568407
.

3580797
)

Proposed
Sullivan
Well

'511663
)

re

1568113
)

s -f%|[
< 3
55134
55131
)

-~

43804 &

256873
b2 s

107639
@ 4l

57T,
&

- r P
g 356958
3t -

290151
e ,
392836

L403646

Mud 'Lake

Well Location and Vicinity Map

Pat & Juli Sullivan: Hydrogeologic Assessment

-




APPENDIX B



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with
Department of Ecology

Second Copy — Owner’s Copy
Third Copy — Drlller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

/'9 ///‘J_‘JO s
Application MNe

Permit No. ....

(1) OWNER: name Al . L. Hart. (Tallman.l .........................

Adaress 15616 Crescent Valley Dr...

(2) LOCATION OF WELL: county......Pl@rC@

Bearing and distance from sectlon or subdivision corner

— .NE.u ..NE see.17.. T.22.N, R...
A

Domestic (X Industrial @ Municipal d

(3) PROPOSED USE:
. . e Irrigation [0 Test Well (0 Other m]

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of cquifers and the kind and nature of the material in each
stratum penetrated, with at least one entry for each change of formation.

(4) TYPE OF WORK: E_Z;rnme;rse ::hu;gbg;e%f well [ —— MATERIAL FROM TO
New well Ist Method: Dug a Bored O -
Deepened [ Cable O Drivenp | -TOPSoil 0 2
Reconditioned [J otary 0 Jettsd O | Sand & gravel brown hardpan | 2 37
Blue sand & gravel hardpan | 37 53
(5) DIMENSIONS: Diameter of well b ... inches - 'Ei | ‘é"
prited. 9Q.......1t. Deptn of completed weil... G0 - . 83 and &‘] SII avel some water A EIB
(6) CONSTRUCTION DETAILS: Sand & gravel water bearing 84 90 -
Casing installed: _&.. . " Diam. trom ..0.... . to 85#. ft. -
Threaded [J . Diam. from ST | T - R 1
Welded _" Dlam. from .......... ft. to .. o —
Perforations: ves3 Mo Oy
Type of PerfoTBIOr WMBE. oo s
SIZE of perforations ...........
e, perforations from . . .1t
........................ perforations fIom ... [ TR 7+ PR . 3
........................ perforatons £rom ............... fi. ¥ 1.
Screens: ves No O -
Manufacturer's Name Johnson E_C_E_‘
Type...55L81nle98.. gteelNodel Noo ——
plam. ... Q.. Slot size 3? from gﬁ. ........ . 90 ... 1. %5
Lizas 4. 0O 4> LY
Diam. -.oeee- Slot size ......ccc. IDOM coiniicnnenn ft. to ft. JHt T2 ISI:) \
Gravel pﬂc}led: Yea[] No [k Stize of gravel! o P ?J
Gravel placed trom tt. to . nn”‘:r"lﬁm'ﬁl‘” OF N2y ”
SETHFTT p=rans b s \
Surface seal: yes ] NoG} To what depth? woocvne . 1t = A= \
Materin]l used I SEAN. o e e e e —
Did any strata contain unusable water? Yes ] No O
Type 0f Waterd . . einieirenicnis Depth of strata, ... "H
Method of sealing strata off.......... eeeemeeesaeem eeeeat 4 semmen s et eeee e At 3;
. __/'

.. HP

(7) PUMP: mManufacturer's NAMO. . oeecmrmirnen
Type: ... .

Land-surface elevation
above mean sea level....

(8) WATER LEVELS:

Statlc level .. 45 ......................... 4t. below top of well Date.... 1,0-,16-.62
Artesian PresSUre ..o {bs. per square inch Date. ..
Arteslan water is controlled by.-.......
{Cap, valve, etc.)

Drawdown Is amount water level is
lowered below static level

(9) WELL TESTS:

Was a pump test made? Yes [J No (] Tf yes. by whomP ..o i
Yield: gal./min. with ft. drawdown after hrs.

Recovery data (time taken as zero when pump turned off) (water level
measured from well top to water level)

Time Woter Level | Time Water Level Water Lavei

Time

Dneoumlo-lﬁ-bz

work started. 1Q=13=_.... 19.0%. Completed........lQ.:lﬁ.:..... a8
WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

& Drilling.Co.., Inc....

, or corporation) (Type or print)

NaME Harbor. Pum

(Person, fi

Address782546thAVQ-N-w-G15Harb or , Wi

9833:
[Slgned@ﬂ:[é.. K/t

By:M. Butler
0476
License N°223‘0'18#5-§ Date.... H=1F =t 197)1_

“(Well Driiler)

Batter test 40 ... gal/min. withid 3. ...
Artesian flow gpm. Date....
Temperature of water.._._._..... Was a chemical analysis made? Yes 0 No OO

{USE ADDITIONAL SHEETS IF NECESSARY)

8. F. No. 1356—05—(Rev. 4-T1).

B °



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First Copy with
Department of Ecology

Second Copy — Owner’s Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No

Permit No. .

(1) OWNER: name Farvey Prown

. address 15712 Crescent Valley Dr. W Gig Hrb

(2) LOCATION OF WELL: County

Bearing and distance from section or subdivision corner

PIETCE o

Rl Pl E la Sec-L Lo S9N RY wM

(3) PROPOSED USE:

Domestic F1 Industrial ] Municipal (]
Irrigation [J Test Well [J Other O

Owner's number of well
(1f more than one). .

(4) TYPE OF WORK:

New well E] Method: Dug . D Boredl:]
Deepened O Cable O Driven O
Reconditioned J Rotary (J Jetted O
(5) D]MENng: Diameter of well ... 6 inches.
Drilled . e . L. Depth of completed weil 86' P, 3

(6) CONSTRUCTION DETAILS:
Casing installed: _ & - puam. from .O ... n. 10 B2. . n
Threaded O ... * Diam. from ... ... f. to ... . .
Welded J v Diam. from ... ft. to ... .. . ft.

Perforations: vesq Ne®

Type of perforator wsed..... ... R,
SIZE of perforations ... ... in. by ... AU | + B
.. perforations from ft. to ..o 6
....... perforations from ... ... o ft 1o e EL
e 110 e TR

.. perforations from ... ...

Screems: yes® NoO Johnson

Manufacturer's Name.......

Type...st%inle.s.s_...,ga.e.e.l... MogglNo-.. —
Diam. ... 2... Slot size ..~2%7 . from .. O L 10 LT 1t.
Diam. ... Slot size . ... ... from RIS . T T SOV | &
Gravel PaCkedi Yes[] Noll Size of gravel: e
Gravel placed from ... . F TR T R o 3
Surface seal: ves¥X) No([l To what depth? ... 18 ft.

Material used in seal..BentOIli.'.te 100 . 1bhs..
Did any strata contaln unusable water? Yes (] No X
Type of water?. ... ... o Depth of strata.......coommnnes
Method of sealing strata off. . ...

(10) WELL LOG:

Formatlon: Describe by color, character, size of materiel and structure, and
show thickness of aquifers and the kind and nature of the material tn each
stratum penetrated, with at [east one entry for each change of formation.

(7) PUMP: Manufacturer’s NnmeBerkeley e reemaaran
Type: .Submersible. i HPoe

Land-sutface elevation
above mean sea level. ... ...

o It. Delow top of well Date. . ...
wivivnn. 1bg. per square inch Date..........

(8) WATER LEVELS:

Ao
Static leve! ‘.1-0

Artesian pressure
Aresian water is controlied by.

T(Cap, valve. etc)

Drawdown Is amount water levet is

(9) WELL TESTS: lowered below static level

Was a pump test made? Yes [ No [0 M yes, by whom?
Yield: __ gal/min with ft. drawdown after

when pump turned off) (water level

Recovery data (time taken as zero
level}

measured from well top to water

Tune Water Level Time Water Level Time Water Level
............ SN R
e e T R
Date of test . . [
Bailer test ]_O ..gal./min. wnhzott drawdown merZhrl

veee @ DM, Dateo

Artesian flow ... ...
Was a chemical analysis made? Yes [ No (O

MATERIAL FROM | TO
“@rown top soil . . .. 0 _,'Tf‘)f
Gray Hard pan 3 26
_Sandy hrown hard pan . 26 - 31
_Brown._sand, Some seepage. .33 .38
_Brown. v 138 .43
Gray sandy hard pan . 43 1 60
Gray Hard pan . 1 60_168
_Gray hard pan with clay £8 74
.sand and gravel, = .
water bearing 74 | TT
Hard packed aand & gravel 77 182
Gray sand & gravel, wvater |82 |86 .
Gard packed sand & gravel g6 =~ .
SR RN S
o ﬁ___gi-_ i
- T |9 U
A C ...P_Ei"-* I
_ T MAY?221980 ; .
o DEPARTMENT 0 ECGry |
e SOUTHWEST REGIONAL [CHieCF _
S R R
Work started. =24 .....19 30, Completed..... 4=28 . 'ST’Q

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

(Person, firm, or corporation} (Type or print)

Temperature of water. ...

{USE ADDITIONAL SHEETS TF NECESSARY)

ECY 050-1-20

License No...223=01-3455

=a7



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Department of Ecology

File Original and First Copy with WATER WELL REPORT; : i i I I ‘ E

T Y rivera Comy STATE OF WASHINGTON
water Ripht Permit No. =
(1) OWNER: Name_i/ DA ar FiR rrig F A
) 7 NP - -
(2) LOCATION OF WELL: County /A L erce Sl W ME (seeld P 1P . R_Q"w;’

(2a) STREET ADDDRESS OF WELL {(or nesrest addresa )yt

: _Mm:ym&lﬂh g‘»i 1y -1 T
{3) PROPOSED USE: B4 Domestic  |nguatrial [ Municipal [] {10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

O Irrigation
0 DeWater Test Well [J Other O Formation: Cescribe by color, characier. size of material and struciure, and show
1hick of aquif and the kind and neture of the materin! in sach straium peneirsted.
(4) TYPE OF WORK: Ovwmer's number of well with at laast one entry lor each change of intormation.
(Hmore than ane) MATERIAL FROM | TO
Abandoned 0 New wel! Method: Dug (],  Bored g == - T
Despened Cable,g Driven O |22 4" Wil tL o o
Reconditioned (3 Rotary Jeotted [] -\SJ»— J j} TR v} /3
{5) DIMENSIONS: pjamater of well S X inchea. Hard 7 ,f"‘"‘:"' 1 { ‘\ ’_’?3 '3_‘;2/
Driled_ 8/ teet. Depth of completed wall_jiL_ﬂ. 2AA ¥ Lrsavek R S 7 AR 3
- _{Pur) Jag 122
{8} CONSTRUCTION DETAILS: . < Ay
g _ﬁa.’j P . fdd i
Casing installed: {i * Diam. from 7/ nte LYl Ly /7 L L rae ] __l// ’(,’,/ Pl 257/
Walded M. - Dam.tom f.to .
Liner instaited [ ]
Threaded d ___* Dpiam.from fi.to f.

Perforations: Yes D N&_ I
Type of perforator ussd !
|

SIZE ot parforations . by in. |
periorations from ft to
perforations from ft.to
perforations trom H.to

Scraens: YnE Nol | .

Manulacturer's Name (-ﬂd.k’

Type i lss Mode! No
Diam._£3 St llu_LL_lrom_Lf_Lﬂ. to 281 n
Diam. Slot size from fi. to. fl.

Gravel packed: vos L qu Size of gravel

Gravel placed from fl.lo

Surface seal: Yu'm Nol_| Towhatdepth? ﬁy .

Material used in sea! L te=aay T ¢
D1d any sirsta contaln unusable water? vee D N.'.a
Type of water? Depth of strat

Mathod of ling siraia oft

(7} PUMP: _Manutacturer's Name G‘-“" J:'
N ,h-al--\""l’ HP -J/‘f

(8) WATER LEVELS:  Gaotoiics eever n.

Static level _fk‘.’__ 1. below 1op of wall Date _.J ~ e FERT.

Artesignpressure __— |ba_per square inch Cate

(Cap, vatve, #tc }} - = : N — T
Work siarted Adg - 30 19.,Qomp|oud R AN ] L 1948
{9) WELL TESTS: Drawdown is amgunt water leval is lowsred below atatic level Y
Was a pump test made? Ye No It yes, by whom? WELL CONSTRUCTOR CERTIFICATION:
g g > ) :
vield oul./min. with . drawdown aher hre. 1 conatructed and/or accept responsibility for construction of this well,

- " v " and its compliance with all Washington well construction standards.
o Materials used and the information reported above are true 1o my beat

Racovery data (lime taken as zsro when pump turned off) (water lavel mesaured knowledge and beliaf.

Irom wall top to water fevel) ")
Time water Lavel Tima Water Level Time Water Lavel 5* P S . ,
7 NAME i .{1'_.-11'// })r‘ }}' - ‘{

& [ 7 7 (PERSOR. FIRM. OR CORPORATION) q (TYPE OR PRINT)

} ' Address f:'(’ f)- ('?:L‘l:r./
4

Date of tast ]
. Signad 40-71-’ UH‘% / LicenseNo. €32/
Bailer test _.J_CL gal. /min. with /_0_ K. drawdown after _L hrs. (Signad) . (WELL DRILLER) [ I
Contractor's A ; f /
Date 7 ,/ /. 19_'26)

Type:

Arigsian water in controlled by

Artest __ _ gal./min, with stem set al . for hrs. Raegistration ,

No. /rji' w /'/d,fc

Artasian flow g.p.m. Dmte

Was a chemical analysis made? Yae 1 okl (USE ADDITIONAL SHEETS IF . NECESSARY)

Tempearaturs of water

ECYOS0. 120 (10 87 1329 <G 3



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

. {S) DINENSIONS:

. - ﬁf!ace_u’ﬂa YES

WATER WELL REPORT Start Card Mo 065839
J— STATE OF WASHINGTON Water Right Permit ¥o. ]
(1) OWNER: Nase STACY BRIAN Address 1211 SUNSET DR §  TACONA, WA 98465- T

(2) LOCATION OF MELL: Count

- /4 W4 Sec1? T2 N, RZE WM

e g . g e ey T T T+ + 1]

PMERE Ll
(22) STREET ABDRESS OF WELL {ér searest address) 3103 1EMET W

EZEILIIRET
A

-
(3) PROPRGED DSE: BOWESTIC ~

=EDE KL
(4) TYPE OF MORK: Duner’s Myaber of well
WEW BELL
DEETSL

{1f more than one)
Method: AIR ROTARY

- Diaseter' S a1l H ‘m
Depth of coapleted vell &7 | P
RS XTToITIFFEEISSETE

ft. to 47 ft.

ft. to .

it. to ft.

Drilled 83 ft.

{6) CONSTRUCTION DETAILS:
Casin D‘éastalled: [

* Bia, fron 0
* Dia, fros
* Bia. fros

Perforations: N0 S e
Tne of perforator used : . o
SIIE of perforations in. by :
perforations froa . _ft. to AT
perforations from -
per forations from

ft. to -

ft, to  ft..

§ [ TR S

Screens: WO
Manufacturer's Mase
Type
Dian.
Dias.

$. to
ft. to

fros
froa

slot size
slot size

Gravel packed: M0 -

Size of !uvel _
" -Gravel placed fros ft. to I { T

Foraation: Dyscribe by color, character, size of material
and structure, and shov thu’mns.r. of aguifers and the kind
and nature of the saterial in each stratus Egnetrateé, vith
at Jeast ane eniry for each change in forsation.

[=]
="
[ =]

N e - e |

‘LMMH&DNOE
b et 9

P O S

T
R

27 To what fepth
~Haterial used in seal BENTONITE CLAY r'}
. Did _ln' strata contain gousable water? @) .
i_atl'i vater? 2 e Depth By )
o Toethod of sealing strata off s v Rl 2 T
2 P CosPRia
"(7) PUMP: Manufacturer's Kame O :fl S TTUN
Type i 0 3

- ot e o

(B) MATER LEVELS:
U gt de L R

s a =X
“Land-sirface’ elevation o0

. Ar3esiaa Pres .
- “letasian vater controt (e by S ST

[
]
i
3
i
Nodel No. ' i
1

3‘4."“"" 1.4

... ah Voucr 50 B A o

L e A

e 1bs, per sptaie inch Sattadody goncdiasio)
| bork s‘tartéuggm

S

e e o B e G T e WS o m e = o -

e —— e = -

[y R .
gt FTET : H

.......

-—— ==X

(9) WELLTESTS: Dravdown s adiount water level is lovered delow
static level, - :
das a puap test made? WD

I yes, by whoa? -
Yield: gal./ain vith i i

avdown after

o
=
w

Recovery data

Time =~ Water tevel Tise Mater Level Time Waler Level

Date of test [ /

Cnlpleteuﬂ 03/90

{ WELL CONSTRUCTOR' LERTIFICATION: S

T constructed andfor accept resgonsidility for con-
struction of this well, and its coapliance with all
¥ashington vell construction standards. Materia.s used
and the information reported ahove are true to &y test
knovledge and belief,

NANE RICHARDBOM WELL DRILLING

{Person, firs, or corporation) (Type or print!

| ADORESS P BT 4427 TAC U 98444

1 . « -
Bailer test 30 al/ain. 25 ft. dravdown after 1 hrs. | [SIGXED] ) vazcense o, 0284
Air test gai/sin. v/ stem set at 1t, for hrs.| :
Artesian flov g.p.2 S -} Contractor’s

Tesperature of wvater Was a cheaical ahalysis sade? W0

RICHAME32{08 Date 01/22/9i

! Registration No.
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Flle

Department of Ecology

Original and First Copy with

Second Copy — Owner's Copy

WATER WELL REPORT

start Card No._ WO52689

uniaue weLL 1o ¢ ABP815

Third Copy — Driller's Copy STATE OF WASHINGTON Water Right Permit No.
(1) OWNER: name__ PEDRQ AND WENDY PINTO Addess_ 22404 Military Road S., Sea-Tac, WA 98198
(2) LOCATION OF WELL: County Pierce NW 14 NE 1asec_ 17 7_ 22 wpn2E wm.

(28) STREET ADDRESS OF WELL (or nearest ackieso)

off Crescent Valley Road

™ Domestic

{3) PROPOSED USE: Industrial T[] Municipal [ (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
B ::r:gv:::: Tost Well [J Other O Formation: Describe by color, character, size of material and structure, and show thickness of aquiters
and the kind and nature of the material in each stratum penstrated, with at leasi one entry for sach
. Dwnar' change of information.
{4) TYPE OF WORK: i mo::mn::‘m:u‘)’f wall —— — =
Abandoned (] New well X Method: Dug O Bored (]
Deepened [ Cable [ Driven[]
Reconditioned [] Rotary Jettad (] Brown topsoil 0 4
{5) DIMENSIONS: Olameter of wal 6 inches. Gray hardpan 4 27
Drited __ 178 feet. Depih of completad well 178 . Gray silty sand & gravel 27 69
Gray hardpan 69 93
{6) CONSTRUCTION DETAILS: 0 178 Gray silty sand & gravel 93 | 131
Casing um.gd; Diam. from it.to . Gray hardpan 131 164
Wi .
Liner metalled C] g“"" m : © : Gray clay w/gravel 164 | 167
Threaded [ am. ' - Gray silty coarse sand &
Porforations: Yes []  No (] gravel, H20 167 | 178
Type of perforator used
SIZE of perforations in_ by in.
perforations from ft. 1o .
perforations from ft. to n
perforations from fi. t0 ft
Screens: Yes[1  No [X
Manutacturer's Name -
Typa Model No. [ ’:- ] —-
Diam. Slot size from ft. 1o ft. f_ ~ jocd
Diam. Slot size from fi.to fi. = E '::
Gravel packed: Yos [ | No ﬂ Size of gravel : - = N ]
o — T
Gravel placed from fi.to ft. 3 |¥)) -
Surtaceseal: Yes K] No[] Towhadepth? 18 . a =T
Material used in seal Bentgnite = o -
Did any strata contain unusable water? Yes [ 1 No (X1 - c;i)
Type of waler? Depth of strata
Method of sealing strata oft
(7} PUMP: Manufacturer's Name Goulds
e submersible 10GS10 HFP _]
WATER LEVELS: Lad-suriaoe eievation work Started__ 4726795 19 compees__ 4/27/95 v ___

®

above mean saa level

107

tt. balow top of well
Ibs. par square inch  Date

Static lavel
Aslesian pressure
Artesian water is conirolled by

L8
Date 5/027/95

[Cap, vave, eic )

)

WELL TESTS: Drawdown is amount watar level is lowered below static level
Was apump tesimade? Yes (X Na[ ] 1t yes, by whom? _G_r_asham__
Yield: gal./min. with ft. drawdown alter hre.

Racovery data (time taken as zero when pump turned off) (water level measured from well

{op to water levef)

WELL CONSTRUCTOR CERTIFICATION:

| constructed and/or accept responsibliity for construction of this well, and its
complignce with all Washington well construction standards. Matarials used and
the information reported above are true to my bast knowledge and beliel.

NAME Gresham Well Drilling, Inc,

{PERSON, FIRM. OR CORPORATION)

Address

(TYPE OR PRINT)

3105 Ny Lakeness Rd.,Poulsbo, WA 98370

(Signed) M— License No. 0761
WELL DRILLER) _—

.19

ECY 050-1-20 (983} " * |

Time Water Level Time Water Lovel Time Water Level .
Full recov. in 5 min. g‘;;‘"m:;ﬁ
by GRESHWDOSSBC pate __ 5/04/95
5707795 (USE ADDITIONAL SHEETS IF NECESSARY)}
Date of test
Bailer lest gal./min. with #. drawdown after hre. . . .
Airtost O+ gal./min. with stem set at 170 . for 1 hrs. Ecology is an Equal Opportunity and Affirmative Action employer. For spe-
Artesian flow gpm. Date cial accommodation needs, contact the Water Resources Program at (206)
Temperaturs of water U Was a chemical analysis mage? Yos X No (] 407-8600. The TDD number is (206) 407-6006.

-

L+



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

Flle Original and First Copy with
Department of Ecology

Sacond Copy — Owner’s Copy
Third Copy — Drilier's Copy

WATER WELL REPORT

STATE OF WASHINGTON

start Card o, W053930

uniaue werL 1o.s ABP828

Water Right Permit No.

)

OWNER: Name MARK KNOWLES

Adrees 21600 24TH AVE,S,#E101, DES MQINES,WA 98198

@

LOCATION OF WELL: County PIERCE

- NW vy NE jusec 17 1 22

N.R 2E WM.

(28) STREET ADDRESS OF WELL (or nearest aovessy 10821 28TH AVENUE NW, GIG HARBOR

()

PROPOSED USE: X Domestic Incustrial ] Municipal (]
O Imigation
C DeWater Test Well [ Other O

(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

o)

TYPE OF WORK: Ownar's number of well

(i mare than one)

Formation: Describa by color, character, size of material and structure, and show thickness of aquiters
and the kind snd -ature of the materlal in each straturm penetrated, with at least one antry for sach

change of information.

MATERIAL FROM TO
Abandoned (] New wall X Mathod: Dug O Bored O
Deepened O Cable O Driven[]

Reconditioned (] Rotary XX Jatted [] OVERBURDEN 0 4

(5) DIMENSIONS: Diameter of well 6 inches. | GRAY HARDPAN 4 28

Dulled 119  fest. Dapth of completed wel 119 n. GRAY SAND & GRAVEL 28 52

BLUE CLAY 52 i8

Casing Insta . L' Diam, from O i to 1 19 It GRAY HARDPAN 79 ]. 1 2

Liner metalled ] " Diam. from .o " I GRAVEL, H20 112 119

Threaded a Ciam. from it to ft.

Perforations: Yes [ ] No m

Type of perlorator used

SIZE of perforations in. by In.
perforations from ft. to ft.
parforations from fi. to i
perforations from i to i

Screens: Yes [ 1  No XX
Manufacturer's Name

Type Model No.
Diam, Slot size from ft.to
Diam. Slot size from, tt. to ft.

Gravel packed: Yes O No (K] Size of gravel

9.

Gravel placed trom ft.to it

Surfacesenl: Yes (1 Nol] Towhatdepth?__ 18 n, ~ ) 4
Material used in seal BENTONITE - - —
Did any strata contain unusable water?  Yes D No m - R

Type of water? Dwpth of sirata
Method of sealing strata off

e

Q)

PUMP: Manyfacturer's Name GOULDS
Tye: __SUBMERSIBLE JOGEIO ——  — we__ 1

(L]

WATER LEVELS: Land-sutace olevation

worsaed _©/07/95 19. Compied__ 6/07/95

18

above mean sea level " J L2
Static lavel 72 H. below top of wetl Date O/ UY/ 9D
Anegian pressure Ibs. per square inch Date

Argsian walar is controlled by

[Cap, valve, ofc.)

(®)

WELL TESTS: Drawdown is amount water lavel is lowered below static level
Was a pump test made? ves KX No It yea, by whom? GRESHAM
Yield: gal./min. with 1t. drawdown afier hrs.

Recovery data (lime taken as zaro when pump tumad off) (water level measured from well
top 1o waler laval)

WELL CONSTRUCTOR CERTIFICATION:

| constructed and/or accept responsibility for construction of this well, and its
compliance with all Washingion well construction standards. Materials used and

the information reported above are true to my best knowledge and beliet.

name  GRESHAM WELL DRILLING, INC.

{PERSON, FIAM, COAPORATION) OR PRINT}

Address

3105 NW_LAKENESS RD.,POULSBO,WA 98370

7
; : - 0761
{Signed) #w&m)—, LicenseNo. _~ 'Y+

.19

Ti Water Lavel Time Water Lavel Time Water Level .
PULL RECOV. IN 2 MIN. Gonlractor's
i GRESHWDO55BC  pge 6/16/95
709795 USE ADDITIONAL SHEETS IF NECESSARY)
Date of test 6 (

Bailer test gal./min. with 1. drewdown after hrs. . . i . .

Aitest 20 gal./min. with stemsetat __ 113 f.tor I hrs. Ecology is an EQ!JEI Opportunity and Affirmative Action employer. For spe-
Artasian flaw gpm. Dats cial accommodation needs, contact the Water Resources Program at (206)

Temperature of water 50 Was a chemical analysis made? Yes E Nc D

ECY 050-1-20 (393} * *t =i

407-6600. The TDD number is (206) 407-6006.

O



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

v

WATER WELL REPORT

piiretied Original & Ist copy - Ecology, 2nd copy - owner, 3rd copy - dnller

'
it
TC

0Ldc
Construction/Decommission (“x” in circle)
@ Construction
O Decommission ORIGINAL CONSTRUCTION Notice

/ 2 7&? of Intent Number.

PROPOSED USE: ﬂ Domestic D Industrial E] Municipal
O Dewater [Qimgatnon [JTestWell [JOther

TYPE OF WORK: Owner's number of well (1f more than one)
B New Well [ Reconditioned Method [JDug O Bored [Dnven
'D Deepened Cable [JRotary [ Jetted

IMENSIONS: Diameter of well__ &  nches,dnlled_( &2 2 fi
Depth of completed well / 03 ft

Notice of Intent No. _W (] 6 | 5 96'

Unique Ecology Well ID Tag No. ﬁ BA-06¢%
Water Right Permit No.
Property Owner Name ‘/0 £ / /4”

Well Street Address ‘ﬁ M/,

cm@g_dg@[m county:_P1ERCE”
Location ﬁl/‘t- vs MWys secd? Ten22  RrRZ circle

Of  one
WWM
Lat/Long: ,
(s,t,x still Lat Deg Lat Min/Sec
REQUIRED) LongDeg———  LongMin/Sec —____

Tax Parcel No. 86222 | 71084

Date of test
Bailer test.__ LA gal/mun with

ft drawdown after & hrs

Airtest gal/mun with stem set at ft for hrs
Artesian flow gpm Date
Temperature of water Was a chemical analysis made? Cves ONo

CONSTRUCTION DETAILS
Casing  [@welded é "  Diam from o f.io_I QF fit CONSTRUCTION OR DECOMMISSION PROCEDURE
Installed: [, salled " Diam from ft. to ft [Formation Describe by color, character, size of materal and structure, and the
10er 1ns " D fr it ft. !kmd and nature of the matenial 1n each stratum penetrated, with at least one
0] Threaded lam. rom ° entry for each change of information Indicate all water encountered
Perforations: []Yes f8No (USE ADDITIONAL SHEETS IF NECESSARY )
Type of perforator used MATERIAL FROM TO —
SIZE of perfs m by mn and no of perfs 9 from ft to ft n o Lo} / o 4
Screens: 8 Yes [I1No BB K-Pac Locaton é @/QV QMC(,U e ( L{ il
Manufacturer's Name__Joh # £& Id N i é
T . 7 B (;'.‘16_\) —orap el - lbaulde
ype. odel No CL
Diam__ .3 %’ __SlotSize_ {O __ from_ [0 2 ftw_PLbL ft brévia sau 1& N7
Diam Stot Stze from ft to ft rave [~ sand -cfa.\/ ¥7 |83
GravelfFilter packed: [Jyes 8 No [0 Size of gravel/sand 0/‘4 y ¢ [ arN/ «~ S& ‘—td g ‘? f‘ S
Matenals placed from ft to ft. an,vc | = Saund —c /a.v $ 12¢
Surface Seal: 8 Yes []No.—To whaidepth?___{ 7 ft f cu d o raN/ WIS, ? 6 02
Matenals used in seﬂ_&@.ﬁdﬂ;&i_[& /
Did any strata contain unusable water? [Jyes B No
Type of water”? Depth of strata
Method of sealing strata off.
PUMP: Manufacturer's Name
Type HP
WATER LEVELS: Land-surface elevation above mean sea level ft.
Static level ft below top of well Date.
Artesian pressure Ibs per square inch Date
Artesian water 1s controlled by,
(cap,valve, etc )
WELL TESTS: Drawdown 1s amount water level 1s lowered below static level
Was a pump test made? Byes ONo 1t yes, by whom?
Yield al./min with ft drawdown after, hrs
Yield gal/min with ft drawdown after hrs DT/ AN TY 7 v
Yield gal/mun with ft drawdown after hrs AN EL = 1 v U
Recovery data (time taken as zero when pump turned off)(water level measured from =4 —
well top to water level) -
Tyme M)Nater gge} Time Water Level Time Water Level JAN b ZUUJ
% '8 W4 1.
wAastmgron Staip

Beparmmetror Ecolpgy

Start Dated é[ Q (02— Completed Date %ﬁ?@@

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and 1ts compliance with all

Washington well construction standards. Matenals used and the information reported above are true to my best knowledge and belief,
B Driler CJEngineer [(JTramee Name Epnm) Bruce Lew ’-.5 Drnilling Company @ Bl {i/;”h; 2 ( é ¢ LA
t

Driller/Engineer/Trainee Signatury

2627

Dnller or Trainee License No.

Ko, Bse 521

Signature and License no.

[If trainee, licensed driller's

Address

Cclty, State, Zip L. %5722
ontractor's

Registration No~ (4 ate /’/[3[/73

Ecology 1s an Equal Opportunity Employer

ECY 050-1-20 (Rev 4/01)




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

=3 WATER WELL REPORT

Piiii Ongimal & st copy - Ecology, 2nd copy - owner, 3rd copy - dnller

ECOLOG
Construction/Decommission (“x” in circle)
Construction
O Decommission ORIGINAL CONSTRUCTION Notice

lA 3_9'7 OL of Intent Number.

Notice of Intent No. /() / L& E/ c?

Unique Ecology Well ID Tag No. /4 6L 533
Water Right Permut No.

Property Owner Name /Q/Vﬂ Lemie X

ROPOSED USE: ] Domestic LJ Industrial L] Municipal
ODewater [ Irrigation O Testwell  [JoOther

Well Street Address /51> 25~ ﬂu—es&d-w Dy M)

TYPE OF WORK: Owner's number of well (1f more than one)

County: /D/elf‘c,e,

Clty_&ﬁazé_‘@;
Location f1£ 14 114 ME s sec 77 Twné_z KL@

- circle
New Well [ Reconditioned Method- g Dug [OBored [Driven one
Deepened Cable R Jetted . WWM
Dl Rouay e Lat/Long: Lat Deg ' Lat Min/Sec
IDIMENSIONS: Diameter of well___¢» __ches, drilled_o2/§ __ft (s, still
Depth of completed well _éi_ REQUIRED) Long Deg— —— LongMmn/Sec
|consTRUCTION DETALLS ‘ TaxParcel No. ODXBR (7 /065
Casing (Kl welded " Duamfrom_ 7/ fio®/3 & CONSTRUCTION OR DECOMMISSION PROCEDURE _
Installed: [y ;.0 notalled " Duam from ft to ft |Formation- Describe by color, character, size of matenal and structure, and the
D “  Diam from ft to ft kind and nature of the matenal 1n'each stratum penetrated, with at least one
Threaded “lentry for each change of information Indicate all water encountered _
Perforations: [ Yes KNo (USE ADDITIONAL SHEETS IFNECESSARY ) _ _ . _ . _ ..
}Typc of perforator used MATERIAL FROM TO
SIZE of perfs =m b m. and no of perfs from ft to ft 7
= 2 P Tep so1 [ o) /
Sereens: [X] Ves CINo [JK-Pac Location dabd < g rawpel [ &
Manufacturer's Name e [ ‘1 L0
Type 3, /s Model No La 113 Q) 5
Diam__ (o I~ SlotSuze /0 from_ A/ fro Z/¥ _&:ﬁll Gla_ LO | I8
{Diam Slot Size from ft to ft g g 8’ /74
GravelFilter packed: [Jyes BINo [ Size of gravel/sand ﬁ_{_&%ﬁ%ﬁ» + %V‘@Mﬁ 71 194
Materials placed from ft to ft. Fide, Coq, yA'1’4 A/0
Surface Seal: [Ayes [Ino Tq what depth”? / 5 ft 4 QA ALD AL A”
Matenals used n seal Ao /&Pl g
Did any strata contain unusable walter'7 OYes m No
Type of water? Depth of strata o
- ) id = .
Method of sealing strata off. RE S e T e = —_m bt
- = - M
PUMP: Manufacturer's Name Grou td §
Teos Su b mer<ihle 3 APR @8 490p2 O | 3
ype e = e w =i -3
= - ¥ p ~ O =3 -
H - level t
WATER LEVELS: Land-surface elevation above mean sea leve DEE\AﬁTME ’ECOLOGY Cm I
Static level ft below top of well Date. e Ta) —
Artesian pressure. Ibs per square 1nch Date O
Artesian water 1s controlled by E: ;U -
(cap,valve, etc ) mo &
WELL TESTS: Drawdown is amount water level 1s lowered below static level = Y
Was a pump test made? B Yes [ No If yes, by whom? by Dﬁ] “ eN ! , i
Yield G gal/mm with ‘/ S ft drawdown after / hrs
Yield gal/min with ft drawdown after, hrs
Yield' gal/min with ft drawdown after hrs
Recovery data (time taken as zero when pump turned off)(water level measured from
well top to water level)
Txme \7 %er Level Time Water Level Time Water Level
204 5
¥ 06 i1o
ru 9
Date of test
Bailer test, gal/mun with ft. drawdown after, hrs
Aurtest gal/mun with stem set at ft f(_)r . hrs .
Artesian flow gpm Date
Temperature of water Was a chemical analysis made? [JYes [INo Start Date ,/ / 7// 0> Completed Date 5,/ (7;/ 03

-WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported above are true to rzzl}xst knowledge and belief.

[essher~

esley,
7

m Drller CEngmneer [JTramnee Name (Prnt)
Drller/Engineer/Trainee Signatur
o Ni-1'2

Driller or Trainee License No.

Dnilling Company es (Llessker v, // ”"‘i
Address -0 o’ 487
City, State, Z1p BLLU*/CU UQ N X

Contractor's

If trainee, licensed driller's
Sign{amre and License no.

Registration NotlJ £

_ulauxz,gém %
] Ecology 1s an Equal Opportunity Employer  ECY 050-1-20 (Rev 4/0i)

il - .




The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WATER WELL REPORT

Original & 1" copy — Ecology, 2" copy — owner, 3™ copy - driller
0
onstruction/Decommission (“x” in circle)
IX] Construction a? 89—) (3 I
[[] Decommission ORIGINAL INSTALLATION
Notice of Intent Number

ik

AsrENGIan $14
PANTHENT

( Léﬂ “ s
C

[
[}

—-22

h
3

PROPOSED USE: [X Domestic O Industrial 3 Municipal
O Dewater [ lrrigation O Test Well 3 Other

TYPE OF WORK: Owner’s number of well (if more than one)

[J New well [ Reconditioned  Method - {3 Dug O Bored [ Driven
0 Deepened [0 Cable B Rotary [J Jetted
DIMENSIONS: Diameter of well 6 inches, drilled148 ft.
Depth of completed well 148f.

CONSTRUCTION DETAILS
Casing X Welded 6 Diam. from O ft. to 233 fi.
Installed: [J Liner installed ” Diam. from ft. to fl

[ Threaded ” Diam From ft. to fi.
Perforations: [ Yes B No
Type of perforator used
SIZE of perfs in. by in. and no. of perfs from ft. to ft.

Screens: [ Yes [ No [ K-Pac Location 141' 10-3/4"

CURRENT

Notice of Intent No. WEOQ7604

Unique Ecology Well ID Tag No. BAT439
Water Right Permit No.
Property Owner Name WILLIAM SARNO
Well Street Address15905 28™ AVE NW
City GIG HARBOR County PIERCE

Location NWI1/4-1/4 NE1/4 Sec 17 Twn 22 R 2E EWM X
(s, t, r Still REQUIRED) or
wwM O

Lat/Long Lat Deg Lat Min/Sec
Long Deg Long Min/Sec

Tax Parcel No. (Required)0222175005

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation: Describe by color, character, size of material and structure, and the kind and
nature of the material in each stratum penetrated, with at least one entry for each change
of information. (USE ADDITIONAL SHEETS IF NECESSARY )

Manufacturer’s Name JNSN MATERIAL FROM | TO
Type SS Model No. TELES PIPE STICK UP 0 1
Diam. §"Slot size 18 from 143 ft. to 148 fi. BROWN SAND, CLAY, GRAVEL 1 16
Diam Slot size from fi. to fl. GRAY SAND, GRAVEL, WET 16 21
Gravel/Filter packed: ] Yes [ No Size of gravel/sand BROWN SAND, GOME GRAVEL, WET 21 41
Materials placed from ft. to ft. GRAY SAND, CLAY, GRAVEL, 41
Surface Seal: [ Yes [0 No  To what depth? 18ft SEAMS WET 61
Material used m secal BENTONITE GRAY SILT, SAND, GRAVEL 61 85
Did any strata contain unusable water? O Yes X No GRAY SAND, GRAVEL, SEAMS WATR 85 109
T . ) GRAY SILT, SAND, GRAVEL, CLAY 109 140
ype of water? Depth of strata
GRAY SAND, GRAVEL, SEAMS WATR 140 148

Method of sealing strata off

PUMP: Manufacturer’s Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level ft.
Static level 83ft below top of well Date 11/13/2007

Artesian pressure Ibs. per square inch Date

Artesian water is controlled by (cap, valve, etc.)

WELL TESTS: Drawdown 1s amount water level is lowered below static level

Was a pump test made? [J Yes [0 No If yes, by whom?

Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after hrs.
Yield. gal./min. with ft. drawdown after hrs.

Recovery data (ume taken as zero when pump turned off) (water level measured from well
top 1o water level)

Time Water Level Time Water Level Time Water Level

Date of test
Bailer test 15 gal /min. with 24t drawdown after 1hrs.
Airtest gal./min. with stem set at ft. for hrs.

Artesian flow g.p.m. Date

Temperature of water Was a chemical analysis made? {3 Yes [ No

B [ i

[Ty S TA

BEC 1 R 2nar

]

Wrashinotan Stlate
ot S i

Neomartmromms o Bedo by
ugpu TEL LT LA GTIURY

Start Date 11/7/2007 Completed Date 11/13/2007

WELL CONSTRUCTION CERTIFICATION: | constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belief.

I Driller [J Engineer [ Trainee  Name (print ) JOHN SULLIVAN

Drilling Company NICHOLSON DRILLING INC

Eri::cr/EngirfeerﬂJainee Sl\ilgnf;t;lreg QLA Address PO BOX 123
ritter or traiee License No. . .
City, State, Zip PORT ORCHARD . WA, 98366
IF TRAINEE: Driller’s License No: v Cor}lllractor’s
Driller’s Signature: Registration No. NICHODI1370M Date  11/30/2007

ECY 050-1-20 (Rev 4/07)

Ecology is an Equal Opportumty Employer
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report..
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WATER WELL REPORT

Onglnal & l" copy Ecology, 2™ copy — owner, 3" copy ~ drlller

tew
3

Il;'ll

Ecot'ee
Constructlon/Decommlssmn (
® Construction

‘O Decommission ORIGINAL INSTALLATION Notice

) 2 2 6}08~qf{ntent Numbgr

$14
&

1
]

.\~

u »

in circle)

O Municipal -

PROPOSED USE: - £ Domestic O Industrial
; . O Other

O DeWater O Irrigation O Test Well

TYPE OF WORK: Owner’s number of well (if more than one)

PY I

80-5R-80F

* CURRENT

“Notice of Intent No. __ 216866

Unique Ecology Well ID Tag No. __APR 6 40

Water Right Permit No. ___ S .
Property Owner Name _ “Swen Welnmann
Well Street Address __-1 551 '% 30ER AVESNW-

City Gig Harbor County Pierce
LocatioE_1/4-1/4 NW 1/4 Sec 20 Twi2 2NR_2E B¥M

circle
one

WWM
[X New well O Reconditioned Method : O Dug O Bored O Driven :
O Deepened g Cable O Rotary O Jetted Lat/Long (s, t, T LatDeg  Lat Min/Sec
DIMENSIONS: Diameter of well inches, drilied 1 60 ___ft | Still REQUIRED .
- : b : Q IRED) Long Deg Long Min/Sec
Depth of completed well 160 ft. ] E——
CONSTRUCTION DETAILS T Tax Parcel No._0222171051
Casing £ Welded 6 » Damfom_t1 . ft_155 a ,
Installed: O Liner instalied " Diamifom - A . R CONSTRUCTION OR DECOMMISSION PROCEDURE
O Threaded . > Diam. from ft. to ft L . ) o ]
Perforations: O Yes X No Formation: Descnpe l)y color, character, size of ma_tenal and structure, and the kind and
- nature of the material in each stratum penetrated, with at least one entry for each change of
Type of perforator used _ information. (USE ADDITIONAL SHEETS IF NECESSARY )
SIZE of perfs__—-~ _in'by - ~ in. and no. of perfs__-_from ft. to ft. . MATERIAL . FROM TO
Screeds: & Yes O No E K-Pac - Location 154 B o cand 0 27
Manufacturer’s Name Iohnson R .
"Type Stajﬂless "‘SGQ?J Model No. - ] . -
| Diam. ‘g Slot size X rom [~ ft. to 160 ﬂ —C"‘ny till - 37 132
Diam____ Slot size___ from___~ — — ft. to
Gravel/Filter packed: 0 Yes 1 No O Size of gravel/sand . Cirov claxw 129 174
Materials placed from fi. to o ft. bl == e
Surface Seal: GG Yes ONo Towhat depth? 18 ft. Croy cand 126 1/ c
Material used inseal __ Bant onita ’ : - il
Did any strata contain unusable-water? O Yes & No Crnw ccand wulh 1= 120
| Type of water? ) Depth of strata _ CE s EEEE T =T i
Method of sealing strata off T L L ———
crey—tipght—sand +H6-6
PUMP: Manufacturer’s Name G anlds © . i
Type: _Submersible: HP. _ ]
WATER LEVELS: Land-surface elevation above mean sea level _ -
Static lc_vel 108 i ft. below top of well "Date 10 ; 25 /O 7. , .
Artesian pressure Ibs. per square inclr Date - - ri-w'g gl
v
Artesian water is controlied by i R | =Tt
s (cap, valve, etc.) : i I -!
WELL TESTS: Drawdown is amount water level is lowered below static level “Q\L ‘ GY
Was a pump test made? N Yes 0O No  Ifyes, by whom? 0 1 sen Drl, BV QO
Yield: 1 5 gal. /min. with 9 ft. drawdown after "1 hrs. --fPT OF
Yield: --gal /min, with ft. drawdown after -_hrs. Ut
Yield: gal./min. with - ft. drawdown after - _hrs.
_ Recovery data (ime taken as zero when pump turned off) (water level measured from well
* top 1o water.level) . R .. B
Time Water Level "Time Watcr Level " Time ‘Water Level
"0 117°'. 3 m 108" :
Date of test 10 ;/ 25/0Q7 -
Bailertest___ ] ()__ gal./min. with 8 ft. drawdown after __ 2 hrs.
Aurtest gal./min. with stem set at ft. for hrs.
Artesian flow g.p.m, Date
"Temperature of water Was a chemical analysis made? & Yes [ No
Start Date 9/20/07 CompletedDate_1 0/ 25/Q7

B Drilter O Engineer O Trainee Namé{Pyint) Ma tr Olsen

- WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all
" Washington well construction standards Materials used and the information rcported above are true to my best knowledge and belief.

DnlhngCompany Olsen Drilling

Driller/Engineer/Trainee Signature Address PO Box 1554

Driller or trainee License No. 233 City, State, Zip Port Orchard, WA 98366

If TRAINEE, Contractor’s

Driller’s Licensed No. Registration No. OLSEND101 LJ Date__11 / 9/07

Driller’s Signature

Ecology is an Equal Opportunity Employer.

ECY 050°1-20 (Rev 3/05)

"The Depértment of. E;:'o]on does NOT Warranty the Data and/or Information on this Well Report.



v The Well Log Data and Image are 'As s’ W|th NO Warranty Well - Log ID
o p—.—
o
k7 339850 ~ ] o |
: L BurtCaraNo. ) S/ T
— FHie Original and First Copy wlﬂl .
D :‘:;‘::::' E“"’W" cos WATEH WELL REP ORT UNIQUE WELL 1D. # /Fﬁ'{i &2
— Owner’ Y . . .
g . Third Copy — Drlter’s Copy . STATE OF WAS.HINGTON " Water Right Permit No. _
H ad - o - - .
% S ) OWNER: wam_ L/ Wopai , Lipu A A sesem___ SIS M. //M(/ /ey
= [o B
@  (2) LOCATION OF WELL: Courry JRvel. A Ay s {7+ ZEN/N.7
S
o — {28) STREET ADDRESS OF WELL (or noares: admam) 3 é 4:@” WU < 7}16 ,ﬂ’k" A
c
(o] é {3) PROPOSED USE. ﬁé) :3:"'?5"‘ Industrial (1 Muncipal O i (10} WELL LOé or ABANDONMENT PROCEDURE DESCRIPTION
e 0 [’)e?l:‘alt: Test Weatt ‘(0 Orher m] . Formaticry; Dsscribe by cokor, character, size of ma1enal and structure, and show theckness of aqurers
(U . N ::d the‘;mu eand’naiure of the materal in each siratum ponslralod with at 9ast one eniry for each
r— 1 . ange of information.
E 5 (4) TYPE OF WORK: awgg:estggrmr well . —— : ———
e g Abandoned [J Newwall @ Method: Dug O Bored [J PR 5 . . = =
. Doepened . (O Cabie 0] DrvenD 8L M/ .
£ - Raconditioned ] Rotary OJ Jettod O 7/
e 2 (5) DIMENSIONS: Oametor o wai 67 inches. g7
= g Drited __ 5 73 teet. Depth of completed well __ 52 n
b - gL
Q_ s (6) CONSTRUCTION DETAILS: 5
. ”
T = Casing Instailed: __Q_,___ Dam. from _+2_ & w_.z.L_ ﬂ
c £ Welded D ~ .Dam. from Ao :
© Q %wmlled% *  Diam. trom M 10 n‘
g £ : :
‘r“' : Perforations: Yes (] Nom 7
Q 0 Type of perforator used
Q o SIZE of perforations . - n. by in.
~ = perforations from __- _f0 .
- ©  .___ perforations from ft to n
a g parforations frorm’ n.to ft.
= -
© 0O Screens: Yos [] ° No g
t Q Manwfacturer's Name "z E T
S S Type : -  Model No. * 7
= ‘ - e o
= o Oiam. Siot size __ om' .10 n ==
- e Otam. Siot size from __fto ‘ no = R I
O E Gravel packed: Yes :] ~ No E Size of gravel g 5 JAS
= :E _ Oravel piaced from _ : ft.to ft - - b
3 = . 4 K-S L
Q Surface sesl: ves i To what depth? _Li‘_L f T s,
O - Material used in seal f/ —': = :'
e o Uid any strata contain unusabie waler?  Yes D . NOE .
; < Type of water? : ) Dapth cf strata s
o . 8 Methed of sealing strata oft
8 T (7) PUMP: Manuiacturers Name
L - - Type: : . HP
o
5 -8 (@ WATERLEVELS: [rewmoommn .,
- O Statclevel ___Z2 @2 n belowtopotwal Date M
c ﬁ Artesian pressire bs per square inch Date .
[J] ’ " Artgsinn water s by __ . . K
Yo {Cap, vilva, aic.} - - inl/ ™
& o) ‘ WorkSwted __ APy 2 19 Compl 18 g
T & (9 WELL TESTS: Orawdown s amount watsr level Is lowared beiow static lavel " )
(47 5 . Was a pump test made? ves [J No[] lfyos.bywhom? . WELL CONSTRUCTOR CERTIFICATION:
% = Yield- _.._ gel./mnwith_________Mh.drewdownatter . hns. | constructed and/or accept respensibility for construction of this well. and Its
] » - » - " compliance wilh all Washington well construchon standards. Materials used and
(] E : - tha information reported above are true to my best knowledge and bahe1
m " " " N " . Vs /
= % Recovary data {time taken as zero when pump umed oft) (watsr level measured from weil NAME . /‘f/ ( ‘(J 7[/./ j A/ () .
| Q op 1o wme‘:,a Iaval: | Warer Level . Wator Lovel ~ (PERSON. F1 CORPORATY mm
Time ter Lave Time arer Le ime ar
2. : : ‘ Address /Z ( =7 '7’&/4’/ m/d //fm
- - (Signed) : l.E..H..._A License No. ZZE F
LERL 1
. Date of test . . .
Bailer test X _gat./rin. with i hrs. gg;::dolﬁ ' . ‘
" Alrtest ! /(2 gal./min, m!hsremsetat j,s f ku_.LQ__hrs. Jjﬂ/ﬂg 70"'{ Date //,/“j K¢ g ;‘9
Artesian flow < ._g-n.m.  Date .
Tomporaturs of watss _____ Was a chemucal analysis made? Yes O m0O] ' {USE ADDITIONAL SHEETS IF NECESSARY) ’ .
ECLOS0 12020t i@ o - o

. Department of Ecology Well Log Image ,Sysféfn_ )




The Department of Ecology does NOT Wamranty the Data and/or the Information on this Well Report

Original & 1% copy — Ecology, 2™ copy — owner, 3™ copy — driller

g WATER WELL’EPORT

DEPARTMENT OF

ECOLOGY  Construction/Decommission (“x” in circle)
W] Construction
[J Decommission ORIGINAL INSTALLATION

Notice of Intent Number WE21844

PROPOSED USE: B Domestic [0 Industial [0 Municipal
O DeWater [ Imigation O Test Well {1 Other

TYPE OF WORK: Owner’s number of well (if more than one)

New well [ Reconditioned Method: [] Dug [3 Bored [J Driven
[0 Decpened [] Cable Rotary [ Jetted

DIMENSIONS: Diameter of well 6 inches, drilled 98 it
Depth of completed well _98 _fi.

CONSTRUCTION DETAILS

Casing Welded 6 " Diam from _0__f10 _96 #

Installed: [ Liner installed » Diam. from f. to i
[0 Threaded ” Diam. From fi. to ft.

Perforations: [J] Yes No

Type of perforator used

SIZE of perfs in. by in. and no. of perfs from ft to ft.

Screens: Yes [J No [0 K-Pac Locati

Manuf: *s Name JOHNSON

Type STAINLESS STEEL _ Model No. TELESCOPE
Diam. 6§ Slot size 16 from_B_  fito_%B #

Diam. Slot size from f. to ft.
Gravel/Filter packed: [] Yes @ No Size of gravel/sand
Materials placed from fi.to fi.

Surface Seal: Yes [0 No Towhatdepth? 18 ___ fi
Material used in seal Bentomite

Did any strata contain vmusable water? 0 Yes No
Type of water? Depth of strata

Method of sealing strata off

PUMP: Manuf: ’s Name

Type: HP.

WATER LEVELS: Land-surface elevation above mean sea level ft.
Static level 40 ft. below top of well Date
Artesian pressure Ibs. per square inch Date
Artesian water is controlled by (cap, valve, etc.)

WELL TESTS: Drawdown is amoiunt water level is lowered below static level
‘Was a pump test made? [J Yes W No Hyes, by whom?

Yield: gal./min. with ft. drawdown after hrs.
Yield: gal./min. with ft. drawdown after hrs.
Yield: gal /min. with ft. drawdown after hrs.

Recovery data (time taken as zero when pump turned off) (water level measured from
well top to water level)

Time Water Level Time Water Level Time Water Level

Date of test

Bailertest_ 10 gal/min with_ 9 . drawdown afier _1__ brs.

Airtest gal./min. with stem set at ft. for hrs.
Artesian flow gp.m. Date
Temp of water Was a chemical analysis made? [J Yes B No

CURRENT
Notice of Intent No. WE21844

Unique Ecology Well ID Tag No. BHY 098
Water Right Permit No.

Property Owner Name David and Liz Stanton
Well Strect Address 2811 159th ST CT NW

City Gig Harbor County Pierce
Location pe1/4-1/4 ne 1/4 Sec 17_ Twn 22__ R 2E EWM
(s, t, r Still REQUIRED) Or
wWwM []
Lat/Long
Lat Deg Lat Min/Sec
Long Deg Long Min/Sec

Tax parcel No. (Required) 022175008

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formation: Describe by color, character, size of material and structure,
and the kind and nature of the material in each stratum penetrated, with at
least one entry for each change of information. (USE ADDITIONAL
SHEETS IF NECESSARY.)

MATERIAL FROM TO
Pipe stick up 0 1
Brown grey fill 1 3
Grey sand gravel clay wet 3 16
Grey sand gravel water 16 34
Grey sand gravel clay wet 34 77
Grey sand gravel water 77 98
PEoEnNZED
NIV TV LS
AY 1772018
LILLAR] - f W -
WA St partrent
of Ecolggy (SVIRO)
Start Date_01/10/2016 Completed Date §1/20/2016

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belief.

(W] Driller [ Engineer [} Trainee Name Nic Sample

Drilling Company Nicholson Drilling INC.

Drilier/Engineer/Trainee Signature /#Z " 9~

Address PO BOX 123

Driller or trainee License No. 2770

City, State, Zip Port Orchard, WA, 98367

IF TRAINEE: Driller’s License No:

Driller’s Signature:

Contractor’s
Registration No. NICHODI1370M Date 02/15/2016

ECY 050-1-20 (Rev 02-2010) To request ADA accommodation including materials in a format for the visually impaired, call Ecology Water Resources Program
at 360407-6872. Persons with impaired hearing may call Washington Relay Service at 711. Persons with speech disability may call TTY at 877-833-6341.



-E WATER WELL REPORT CERRENT

- Origitial' & 14 copy — Ecology; 2™ copy — owiier, 3™ copy - driller Nofice of Intent No. WE21843
DEPARTMENT OF
E?%Q%Y Construction/Decommission (“x” in circle) Unique Ecology Well ID Tag No. BJN 278
Construction Water Right Permit No.

] Decommission ORIGINAL INSTALLATION
Notice of Intent Number WE21843 Property Owner Name DAVID STANTON

PROPOSED USE: [W Domestic [0 Industrial ] Municipal Well Street Address 2917 159TH ST CT NW
] DeWwater [ Irrigation [ Test Well O Other

city GIG HARBOR County PIERCE

TYPE OF WORK: Owner’s number of well (if more than one) 1 i 1/4-1/4 V4 Sec 17 T 2 R 2E EWM W

| [ New well [T Reconditioned Method: [J Dug  [J Bored [ Dnven | Jocat]ons l}]llyRE- UI%ED e A, TVl ge Bl g
[0 Deepened [ Cable [ Rotary [J Jetted (s, t,r St Q ) W?’VrM 0
DIMENSIONS: Diameter of well _6 inches, drilled _181__ft. Lat/Long

Depth of completed well 151 ft. Lat Deg Lat Min/Sec
CONSTRUCTION DETAILS Long Deg Long Min/Sec
Casing B Welded 6 Diam from_0_ fito 151 & r
Installed: [J Liner installed ” Diam. from fi. to ft. Tax parcel No. (Required) 0222175007
[] Threaded ” Diam. From fi. to ft.

Perforations: [] Yes [ No » CONSTRUCTION OR DECOMMISSION PROCEDURE

| Type of perforator ised Formation: Describe by color, character, size of material and structure,

. ) and the kind and nature of the material in each stratum penetrated, with at

SEEofpett, WMWY W0 0ko Sfpet_ fow, oW, Jeast one entry for each change of information. (USE ADDITIONAL
Screens: [] Yes [ No [J K-Pac Location g SHEETS IF NECESSARY.)
Manufacturer’s Name MATERIAL FROM TO
Type Model No. Pipe stick up 0 1
Diam. Slot size from fi. to f. Grey sand gravel clay wet 1 13
Diam. Slot size from ft. to ft. Grey clay 13 24
Gravel/Filter packed: [ Yes [@ No Size of gravel/sand Brown sand silt wet 24 33
Materials placed from _ft.to __ft. Brey sand gravel cley damp 33 109
Surface Seal: M Yes [J No  Towhatdepth? 18 ft. Grey clay 109 136
Material used in seal BENTONITE Grey sand gravel clay 136 145
Did any strata contain unusable water? 3 Yes M@ No Grey coarse sand gravel water 145 151
Type of water? Depth of strata

Method of sealing strata off

PUMP: Manufacturer’s Name
Type: H.P.

WATER LEVELS: Land-surface elevation above mean sea level f.
Static level 74 ft. below top of well  Date
Ibs. per square inch Date

| Artesian pressure
Artesian water is controlled by (cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? [J Yes [@ No Ifyes, by whom?
Yield: gal./min. with f. drawdown after hrs.

Yield: gal./min, with ft. drawdown after hrs.
Yield: gal./min. with fi. drawdown after hrs.

Recovery data (time taken as zero when pump turned off) (water level measured from
well top to water level)

. Time Water Level Time Water Level Time Water Level

0

o
. A

JJUN (192016

Date of test

, WA St
Bailertest__17 _ gal/min. with _27 . drawdown after 1 brs =
S - of Beotogy{SWRE
Airtest gal./min. with stem set at ft. for hrs. A
Artesian flow g.p.m. Date
* Teitiperature of water Was'a chetnical analysis made? [ Yes W No' i - Start Date 02/02/16- Completed Date _082/04/16

The Department of Ecology does NOT Wamranty the Data and/or the Information on this Well Report

WELL CONSTRUCTION CERTIFICATION: 1 constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belief.

W Driller [[] Engineer [[] Trainee gﬂc NIC SAMPLE / Drilling Company NICHOLSON DRILLING INC.
Driller/Engineer/Trainee Signature Address PO BOX 123

Driller or trainee License No. 2770 City, State, Zip PORT ORCHARD, WA, 98367

IF TRAINEE: Driller’s License No: Contractor’s

Driller’s Signature: Regisfration No. NICHODII370M Date 06/86/2016

ECY 050-1-20 (Rev 02-2010) To request ADA accommodation including materials in a format for the visually impaired, call Ecology Water Resources Program
at 360-407-6872. Persons with impaired hearing may call Washington Relay Service at 711. Persons with speech disability may call TTY at 877-833-6341.
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Soil Map—Pierce County Area, Washington
(Sullivan_3175-001A_Parcel)

47° 24'6"N 47° 24'6"N

SollfMapYinayAnclbelallidiatdtdhiisEScalle®

47° 24'1"N 47° 24'1"N
531820 531840 531860 531880

Map Scale: 1:1,120 if printed on A landscape (11" x 8.5") sheet.
Meters
0 15 30 60 0
Feet
0 50 100 200 300
Map projection: Web Mercator Comer coordinates: WGS84  Edge tics: UTM Zone 10N WGS84

Natural Resources Web Soil Survey 2/14/2017
Conservation Service National Cooperative Soil Survey Page 1 of 3




Soil Map—Pierce County Area, Washington
(Sullivan_3175-001A_Parcel)

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Area of Interest (AOIl) = Spoil Area
Area of Interest (AOI) 8 Stony Spot
Soils i) Very Stony Spot
Soil Map Unit Polygons -
bl Wet Spot
— Soil Map Unit Lines !
a Other
o Soil Map Unit Points
P Special Line Features
Special Point Features
o) Blowout Water Features
Streams and Canals
= Borrow Pit
Transportation

-1 Clay Spot Rails
o Closed Depression — Interstate Highways
; Gravel Pit US Routes

Gravelly Spot Major Roads
@ Landfill Local Roads
n Lava Flow Background
o Marsh or swamp - Aerial Photography
L= Mine or Quarry
@ Miscellaneous Water
@ Perennial Water
LY Rock Outcrop
+ Saline Spot
:: Sandy Spot

Severely Eroded Spot

s} Sinkhole
Iy Slide or Slip
Sodic Spot

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Pierce County Area, Washington
Version 11, Sep 9, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 1, 2011—Aug
20, 2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

USDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/14/2017
Page 2 of 3




Soil Map—Pierce County Area, Washington

Sullivan_3175-001A_Parcel

Map Unit Legend

Pierce County Area, Washington (WA653)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

16C Harstine gravelly ashy sandy 4.5 88.4%
loam, 6 to 15 percent slopes

16D Harstine gravelly ashy sandy 0.6 11.6%
loam, 15 to 30 percent
slopes

Totals for Area of Interest 5.1 100.0%

USDA

Natural Resources

—=S - -
== Conservation Service

Web Soil Survey

National Cooperative Soil Survey

2/14/2017
Page 3 of 3



Map Unit Description: Harstine gravelly ashy sandy loam, 6 to 15 percent slopes---Pierce
County Area, Washington

Sullivan_3175-001A_Parcel

Pierce County Area, Washington

16C—Harstine gravelly ashy sandy loam, 6 to 15 percent

slopes

Map Unit Setting
National map unit symbol: 2rtvj
Elevation: 200 to 390 feet
Mean annual precipitation: 30 to 55 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 200 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Harstine and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Harstine

Setting
Landform: Ridges
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Nose slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Sandy glacial drift with an influence of volcanic
ash over dense glaciomarine deposits

Typical profile
Oi - 0 to O inches: slightly decomposed plant material
Oe - 0 to 1 inches: moderately decomposed plant material
Bw1 - 1 to 6 inches: gravelly ashy sandy loam
Bw2 - 6 to 14 inches: gravelly ashy sandy loam
Bw3 - 14 to 22 inches: gravelly ashy sandy loam
Bw4 - 22 to 32 inches: gravelly ashy sandy loam
2Cd1 - 32 to 38 inches: gravelly loamy sand
2Cd2 - 38 to 61 inches: gravelly loamy sand

Properties and qualities
Slope: 6 to 15 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very
low (0.00 to 0.00 in/hr)
Depth to water table: About 24 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.2 inches)

USDA

=0
|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/14/2017
Page 1 of 3



Map Unit Description: Harstine gravelly ashy sandy loam, 6 to 15 percent slopes---Pierce
County Area, Washington

Sullivan_3175-001A_Parcel

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: C
Other vegetative classification: Limited Depth Soils
(GO02XN302WA)
Hydric soil rating: No

Minor Components

Indianola
Percent of map unit: 5 percent
Landform: Eskers, kames, terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Norma
Percent of map unit: 3 percent
Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes

Dupont
Percent of map unit: 3 percent
Landform: Depressions, troughs
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes

Neilton
Percent of map unit: 2 percent
Landform: Outwash terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Mckenna
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave

USDA

=2
|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/14/2017
Page 2 of 3



Map Unit Description: Harstine gravelly ashy sandy loam, 6 to 15 percent slopes---Pierce Sullivan_3175-001A_Parcel
County Area, Washington

Hydric soil rating: Yes
Data Source Information

Soil Survey Area: Pierce County Area, Washington
Survey Area Data: Version 11, Sep 9, 2016

UsDA  Natural Resources Web Soil Survey 2/14/2017
== Conservation Service National Cooperative Soil Survey Page 3 of 3



Map Unit Description: Harstine gravelly ashy sandy loam, 15 to 30 percent slopes---Pierce
County Area, Washington

Sullivan_3175-001A_Parcel

Pierce County Area, Washington

16D—Harstine gravelly ashy sandy loam, 15 to 30 percent

slopes

Map Unit Setting
National map unit symbol: 2rtvk
Elevation: 200 to 390 feet
Mean annual precipitation: 30 to 55 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Harstine and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Harstine

Setting
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Sandy glacial drift with an influence of volcanic
ash over dense glaciomarine deposits

Typical profile
Oi - 0 to O inches: slightly decomposed plant material
Oe - 0 to 1 inches: moderately decomposed plant material
Bw1 - 1 to 6 inches: gravelly ashy sandy loam
Bw2 - 6 to 14 inches: gravelly ashy sandy loam
Bw3 - 14 to 22 inches: gravelly ashy sandy loam
Bw4 - 22 to 32 inches: gravelly ashy sandy loam
2Cd1 - 32 to 38 inches: gravelly loamy sand
2Cd2 - 38 to 61 inches: gravelly loamy sand

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very
low (0.00 to 0.00 in/hr)
Depth to water table: About 24 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.2 inches)

USDA

=0
|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/14/2017
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Map Unit Description: Harstine gravelly ashy sandy loam, 15 to 30 percent slopes---Pierce
County Area, Washington

Sullivan_3175-001A_Parcel

Interpretive groups

Land capability classification (irrigated): None specified

Land capability classification (nonirrigated): 4e

Hydrologic Soil Group: C

Other vegetative classification: Limited Depth Soils
(GO02XN302WA)

Hydric soil rating: No

Minor Components

Indianola

Percent of map unit: 5 percent

Landform: Eskers, kames, terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear

Hydric soil rating: No

Neilton

Percent of map unit: 5 percent

Landform: Outwash terraces

Landform position (three-dimensional): Riser
Down-slope shape: Linear

Across-slope shape: Linear

Hydric soil rating: No

Data Source Information

Soil Survey Area: Pierce County Area, Washington
Survey Area Data: Version 11, Sep 9, 2016

USDA
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|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/14/2017
Page 2 of 2



APPENDIX C
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| ]
tion on this Well Rep?:rt.

]

1

) | 3 . | ‘
ranty the Data and/or the In{‘orma

1 | y | ) : ‘
The Department of Ecofogy dges NOJI' War

File Original and First Copy with s i
Deparitientof Egclogy, WATER WELL REPORT 77 ~77°* auwucuton s
Third Copy — Drilter's Copy STATE OF WASHINGYTON Permit No. ....

(1) OWNER: yumeA. L. Hart. (Tallman)... ...
(2) LOCATION OF WELL: county......Pierce

15616 Crescent.VYalley. Dr.. . N.¥...G
— .NE.% ..NE4 see. 17 T.22.N, R...

Address.

Beuring and distance from section or subdivision corner E

(3) PROPOSED USE: pDomestic X Industrial O Municipal O
. o Irrigation [} Test Well O Other [n]

(4) TYPE OF WORK: (e o e e

New well Method: Dn(m ..u Bored O
Deepened Cable [ Driven D
Reconditioned [0 Rotary 3 Jetted 0O
%) DIMENSIONS: Diameter of well ... 6 ............. Inches.

prited. 9Q..__...ft. Depth of completed well.....G0mu 3.

(6) CONSTRUCTION DETAILS:

Casing installed: _6.._~ Diam. trom ..0.... 1. 10 .§5& 2t
Threaded [ ...—--." Dizm. from ft. to .
Weldtd) " Diam. from #t. to n.

Perforations: vesg Mo Oy
Type of perforator used

(10) WELL LOG:

Pormation: Describe by color, character, size of material and structure, and
P thickness of aquijers and the kind and natu rial in
ttratum uncmtzd.qw&h at least ons en%w ;‘:r ::cgfcth'z.na":a:v? forg:a:?o?

MATERIAL FROM | TO

Topsoil 0 2
Sand & gravel brown hardpan | 2 37

£3
63 ..
Gray hardpan scme—sSeepage—-63—— 84—
60 -

A R R oyg L R——— . N Ry in
............... . perforations from fi. to f®.
oo pETEOTALIONS fYOM f®t. to f7®t.
............ perforations from ft. to .
Screens: ves No O
mnmctugr’l Name......Johnson
Type...558101988.. Lol Nodel No.o.o o —eeeem o —
plam. ... 0. Slot size -.33.* from §5 ...... n 90 .. n ?p
Diam. ... Slot size from . to . toiae 4 O sao S\
- £ JUt <1875 ~{_
Gravel packed: veaQ NoC) Sise of gravel: ccomnr P4
Gravel placed fram ®. to f2®. M‘"U ARTIENT 114 -~ {1‘
SEUTFTT A beoyan |
Surface seal: ys 0 NoGp To what depth? e n S 216 \
Material used in seal —
Did any strata contain unusable water? Yes OO Re O "A
TYPO 0 WALEI i camasisssrrememeconss Depth of strata.— . —cerenene
Method of sealing strata off >
4

(7) PUMP: ranutacturer's Namo

Type: RP

(8) WATER LEVELS: [shdeice o . =240«

Static 1evel ... dpB.rv. o ouedt. below top of well Date....L 0.16-*

ATLesian Pressure ...nwommoe— b8, per square Inch Date...owuiimisan
Artesian water ia controlled by

(Cap, vaive, eic))

v Drawdown Is amount water level

(9) WELL TESTS: lo';cnd I?elw static lgr.el evel 1s

Was a pump test mede? YesO No () It yes. DY WROMP..corvrmerven corsesrnnarsensns
Yield: gal/min. with ft. drawdown after hrs.

" »

Recovery data (tlme taken as zero when pump turned off) (water level
measured from well top to water level)

Time Water Leval | Time Water Level | Time Water Level

Date of test .L0=16262 ...
Balter teutﬂ.w..."_..gn./rMn. wlthz.s...‘..,.....tt. drawdown Qfter..............ATs.

Artesian flow. g.pam, Date
Temperature of Water............ Was & chemical analysis made? Yes O No O

Work mm_.lQ:lB...-._,.”. 19..6.2. Compleud-......lQ:l&?.... 1&

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NAM.HMbDFﬁm&&..Milling...Co...,....InC-. .......

n, or corporation) (Type‘or print)

Address....7825.... kOt _Ave. N.W. Gig. Harbor, W:
- 9833
[Slmedﬁfﬂxlﬁ.. eedlens... By M. Butler

“(Well Drtiler)
0l

6
License No...... 223'"-0'1----8#-55--- Date...... Hrw L wwr-eereees 1990

USE ADDITIONAL SHEETS IF NECESSARY
¢ ) <

8. F. No. 135¢—0S—(Rev. 4-71).



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

File Original and First
D!partm’ie:t of Ecologycopy with

WATER WELL REPORT

Application No

=

Second Copy — Owner's Copy

Third Copy — Driller's Copy o STATE OF WASHINGTON Permit No. .. o |
(1) OWNER: yume. FOTVEY RTOWN ... address 15712 Crescent. Valley Dr. IW Gig Hrh
(2) LOCATION OF WELL: couny DiSTCE T2 TR et Lm0 R W

Bearing and distance_from section or subdivision corner

(3) PROPOSED USE:

Domestic §] Industrial [ Municipal [J
Irrigation ) Test Well [J Other (]

(4) TYPE OF WORK: {yners qumoer ol well o
Newwell X) Method:Dug () Bored O
Deepened m) Cable (1 Driven D

Recondittoned O Rotary 03 Jetted O3

Diameter of well ... 6 ... inches.
ft. Depth of completed weil. ...86.) . ..at.

) DlMENgg]NS:

Drilled ...

(6) CONSTRUCTION DETAILS:

Casing installed: __ 6.~ piam. from .0 ... 1. 10 82. . n
e Diam. frOM - B0 20 e f°®.

Threaded O
Waelded m ” Diam. from
Perforations: vesq No

Type of perforator used..... ... -« -
SIZE of perfofations ..e. oo oo e
e - perforations from . ... ...

(10) WELL LOG:

¥Fo n: Descride b, lor, ch te?, terial and structure, and
cm%kucu of ccml;c.l:'g and n?:“ kimfe ::lx: :(’l‘:ln& .wathg mc‘ur::l t’: .ﬁ@u
stratum penetrated, with at least oRe entry for each changs of formation.

MATERIAL

“Brown top.soil. .. .. .0 13
N |

v e, peTfOTtions frOm ... ... oo 8. 10 ..

Screems: ya® NoO Johnson

Mann{sct.ﬁmr’l Name. 3 T l
Type..S inless. g k... M NO-woerecemmm O
Dlam. ......*.... Stot size 2.6 . from ..og.,? ft. to ....§§._

Dtom. . ... Slot size . ....... from .. 1t. to

Gravel packed: yes3 No}  Size of gravel: oo, oo
Gravel Placed fIOM . coreees crcnnenises [+ TR (OO ————

Surface seal: yes}d No[J To what depth? -
Material used 1n seat.Bentonite... ..10Q.1bSa..
Did any strata contaln unusable water? Yes O NoX
Type of WAter?.. ... ccmmrun- oeee = DEPh P51 T—
Method of sealing strata off.. . ... o

(7) PUMP: manutacturer's Nam-BerkeJ-ey.. oo starsss

DEPARTMENT 0O EC(RCY -

Type: .Submersible.. e oo HP
. Land-sutface elevatl:
(8) WATER l"EVE"‘s' uhove‘mu:.eua l:v:lr.'... S—
Static level . "1-9 v e it. Delow top of well Date.....
Artesian pressure ... .........[bi. per square inch Date.......
Artesian water Is controlied by. .. ...

Drawdown ls amounllwnter level is

(9) WELL TESTS: lowered bLelow static level

Was a pump fest made? Yes 0 No[J T yes. by whom?
Yield: gal./min. with #t. drawdown after

Recovery ¢lata (time taken as zero when pump turned off) (weter level

measured from well top to water level}

Time Water Level | Time Water Level Time Water Level
e SO SEPB— e e ereraueemee s nensn
Date of test .. ... B T
Bajler test ...J_Q.“....aalJmln. wmx.....ZQ ....... {t. drawdown mera..hn
Artesian flow R PE.X T + 11 LI S

Temperature of water.. ......... Was a chemicol analysis made? Yes 0 Ne O

SOUTHWEST REGIONAL

~
work started.. L= 2% ..., 10.80. completed....

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief,

4=28  30

NAME.HARROP. FPUFP..&. DRILLING..COa, INCa .

(Person, firm, or corporation) (Type or print)

WA ACTRRE 4

“tWell Drillers”

(USE ADDITIONAL SHEETS IF NECESSARY)

ECY 050-1:20

License No...223=01-8455. Date. April.2%.. 1. 20
ga7 -

..l.’@} [y

Address. 11302, Surnham Dr. I Gig Harbor,

1 Ty T3 1

3

-

t

sl LIAAOT 0O Byz B Filler

[ ]

i

o=



1 | 1 1 1 1

1
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

1

File Qriginal and Firet Copy with
Depariment of Ecology

Secend Copy—Owngr's Copy
Thisd Copy—Drilier's Copy

WATER WELL REPORT:

STATE OF WASHINGTON

Water Ript Permut No.

k3]

ol

(1) OWNER: Neme_i 24 ar 7T rry

(2) LOCATION OF WELL: Cowty—/9 Jered
(2a) STREET ADDDRESS OF WELL (or nearest address;

A2 wm

Sl VE secl ?_tdE w.
e o Mt 5+ ¢ WAL Ak ;

LL LOG or ABANDNIENT PROCEDURE DESCRIPTION

{10) WE

(3) PROPOSED USE: %mggg industriat O Municipal O
O DoWater  TestWell O Other O | Formation: Dsscribe by color, characier. size of materdel and strectsre, ard show
thickness of aquiters end ths kind and neture of the materls! in sach stratum penetrsied,
(4) TYPE OF WORK: Owrer's number of well with at laast one eniry for esch change otinformation. -
(Hmere then one) WATERIAL sRoM | TO
Abandonsd C  New well Method: Dup O Bored " - 7
Cespened Cab!a,g Oriven O |25 yad o i
Recanditionsd (] Rotary Jotted O |77 4. Ji ERY e 2 /
(5) DIMENSIONS: Diamaterotwel__ =3 i X inches, | A3rd Piree s ) 1‘;,3 3;4;%7
Drited_AS_/____test. Depth of completed wel__tSd _n _JAHJ——L‘;L“J'——-—(—"—p" -
1 & (Bir) Jlag~Jaa
(8) CONSTRUCTION DETAILS: _&u ] O < 4 J 722 Ay
Casing installsg: _é__' Dhm.mLR.mﬁLﬂ- £ 3. d 4 '3 é fM_gL_ I// C) 1d.% "IS"L
Walded ™ Diam.tom n.to. . o - i
Liner insteiiad
Threaded —_—® Diam.lrom {1 [ J— N
Perforstions: chE] m
Type of perforator used
SIZE ol p 0. by "n.
psriorations rom . to .
perforaticna from f.t0 .
—  _ periorations from f.to .
Scraens: vm NolJ .
Manulgcturer's Name. C 8o 'k
Type S rJl F ,-' £S ModeiNo
Diem._£3 _ Siol wre_ 12 _wom L1 nro_ 251
Diam Slot size, from. . to. a1
Gravelpacked: YesLJ  NoK gpg o1 graven
Gravel placed trem. fl.to .
Surface seal: Yem No[L] Towhatdepth? V.4 ft
Material used in seat QeeranaTe
Dvd any strata coataln unussble water? y..D '“‘a
Typo of water?. Depthol strate. ———
Mathod of sasting strate oft |
(7) PUMP: _Menutacturer's Name >l 2 —_— |
Type:_. ors b by we YA __
(8) WATER LEVELS: L300 niintdiovs _
Static level il 1. betow top ot well Date . = J2— 4}
Artosian p Ibe. per square inch Date
izn water l8 Hed by
Tep, varve, oic 1Y — - - 0N =7
e Work staned_ AL = 20 . 10/ Bompletes 1% L1040

{9} WELL TESTS: Drawdown is smoynt water ieve)is lowsred below sigtic leve)
Wao a pump test made? Yuﬂ No It yos, by whom?
Yield'

WELL CONSTRUCTOR CERTIFICATION:
) conatructed and/or accept responsibility for construction of this well,

orl./min. with _7__ 1. drawdown et _1__. hrs.

end ite compllance with all Washington wetl construction standardas.

) “ "

Matesials used and the information reported ebove are true 1o my best

Recowoﬁ data (lime taken a8 zoro when gump turnad cif) (water lavel mesaursd
Irom wal) top to water

knowledge and belief.

Time Water Lavel Tuma Water Lovel Time water Level f ! ” .
:3‘ 5 7 NAME (PERSON. FIRM. OR ATION) {TYPE OR PRINT}
. K" -0
i Address ',F'!‘ ff rd 'IL-[J( j
Date of tes! ] a
Y ; Signed) e Liconse NO_QL_
/ a L / ( g X
T ———
8 5 . for . sgistration 4 . Y. .
Artagian flow gp.m. Date NO.__#_‘&"JL_L’?C Date '/ (/ . lO—E)
Yemperature of water Was a chemics! analysis made? Yeo D Nom (USE ADD'T'ON AL SHEETS IF * NE CE Ss ARY)

FCY0S0.1:00 (10 87} -1320- <> >



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

WATYER WMELL REPORT Start Card No. 063839
STATE OF RASHINGTON Water Right Perait %o.
CEmeRpu eSS R NS SR SN E S SRS SSTTRESTNE CTCERERSERERRC ST IS Z TS EURLECLICITTSERTTRASS STSSTT! ===
(1) OUKER: Nase BTACY BRIAN " Address 1213 SUNSET DR 8 TACOMA, WA 9BMES-
ua"'mﬁ'i'&'isﬁfam“’“’“”""” e LS WUA Sl T2 K, RE W
O ARt haDkees O oL Lo mearest aitress) 310 THW YT W !
S EtEE SRR EE S IS SIS SRS 2R STSERSSEIRISS

uszmmmtm o

{3) PROPOSED DSE: BOMESTIC - - e, (10) L 108
SR CTORSERS SN E TS AT ST EALITI S ST AN ISENC TS SIRRSEAN SR
{4) TYPE OF VORK: Ovner’s Musber of eell . Faraation: Bescribe by color, character, size of saterial
{1f more than onp) % and strocture, and shov tmlmss of aquifers and the kind
WEW WELL Nethod: AlR mm <+ . 4 and nature of 'the material in each stratus gmtuteé. vith
e WS oo 1 at Jeast ane entry for each change in forsation.
- (5) DINENSIORS: ‘ :“Dlaseter } stm : :
Drilled 93  ft. ﬂulh of cenplltei ‘el 41 MATERIAL tPROCOITD
SR ETERETTaRCS PR SECTREESSITEESLERSITISOCSSRTRS SALDY IL 10 ! g
{6) CONSTRUCTION DETAILS: ggn GRAVEL 1 2 :
Casing installed: 6 ° %"' ;m 0 f. §° g . oY : ?4 ! l:
1a, troa o 80 a Il :
s Dia. fros ft. to ft. g a}” ! %g ' %g
Perfonticns. X e L Gkt 509 & GRAEL 2 14
H perforator used ’ T 'ﬂm% g I8
" SIIE of wlcrltions in. by in. -1 )
perforations froa ~ .ft. to . 1. T .
perforations fron = ft, to -~ Jt.. - .. Bt S
per forations from it. to 1t.. I
Screenst N0
Manufacturer’s Name .
Type Rodel No, |
Dian. slet size fron ft. to ft.
Dias. siot size fros ft. to ft.
Gravel acked: ¥0 Size of el o)
' &uvgl “placed fros - ft.to | !' j

smm - e ) u!u régm 4B
*Haterial used in seal mﬁ : f_

s :i;* ituta cent wuubln ga;::?
. o BB

l nnling stuh 0 !.;-':.':-.
(7) ﬂll?s mnuhctum's tm .
Type-

nrzzz:::m- =i

zinces Ao
hfﬁ ac‘f
‘3‘ \i':‘h-'l

--WHS:S:‘:BMS::::!!-SM
l!) TR LEVELS: - Lmd-surh:u cltuma wy ‘_; -
fmc Tod *"‘*!0 it. lelﬂgt fnﬁ "‘e 5

fan 'Jahr controlieiw ""'w? 1"‘-!" T

m m*l-‘,
(9) WAL TESTS: Duedm {5 aiount Vater leu! s Tovered bllou
static level,
#as a pusp test nade? W)

if yes, b uhnl?
Yield: gal./fain with ; it 5:

aviovn 1fter hrs.

Recovery data

ﬁtl #’& t;“‘ !}(-&5’4"14 ?,} - o oo -

o e .
e
---—-—---—dan-----“--—--_--—-------—----

e

3 Hork slart!d 11730/90 Cnlpleted ammo
8338:'—“::2:288:'3'83“2%228::8:22:

UER eommu LERTIFICATION: N

1 T constructed ‘and/or accept responnbxl:ty for cen-

?  gtruction of this well, and its cospliance with all

*  Washington well construction standards. Materials used

1 and thu information reported above are Srue to Ey best

l knovledge and belief,

Tise = Water Level Tise Water tevel Time Water Level ! : 1 NAE RICHARDROM HELL DRILLING )

. ?erscn, flu, or corporation) (Type or print!
x ADIRESS utm um TAC WA 93444
.. Date of test / [/

Bailer test 30 ’allnin. 2 ft, dravdovn after 1 hss. | [SI] M‘A License Ko, 0284

Air test gal/ain, v/ stea set at ﬂ. for hr.|

Artesian flov g:hets ate "t Contrattor's

Tesperature of vater Was a chemical analysls uu‘* %0 ¢ Registration ¥o. RICHANe32108 Date 01/22/9}

3 31 7y 1 7y 73 71 1 ¥y 3y 3y 12 13 133O T o

1
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The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

]

e sStart Card No._ W052689
mf&wm WATER WELL REPORT uNiaue wewL 1o.# _ ABP815

Thee Copy . orivere cony”” STATE OF WASHINGTON o0 oo,

(1) OWNER: name__ PEDRQ AND WENDY PINTO  aasess 22404 Military Road S.., Sea-Tac, WA 98198

(2 LOCATIONOFWELL: camy___ Pierce _NW 1 NE wmsee_17 v 22 xa2E wn

(2n) STREET ADDRESS OF WELL (o noarost addrees)

off Crescent Valley Road

(3) PROPOSEDUSE: 13 Domesic

Industriad O Municipal O {10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
g L’:‘m TestWall O Ot O Formation: Deecribe by color, charactar, $i26 o matsria) snd structuss, and show Bickness of aaviors
: &7 e K e e o the materi b ach st paneatd. wth # Il o ey o eech
@ TYPE OF WORK: B oy " e pometen ————
Abenconed 1 Newwsl [  Method: Dug D Bored 0 MATERAL
Doespensd I Cabls O Sriven0)
Raconditionad [J Retary (X Jettsd O Browoil 0 4
(5) DIMENSIONS: Oiamotar of wel 6 inches. n 4 27
Dited_ 178 toet. Depihotcomplesawell ___1 7R n Gray silty sand & gravel 27 69
Gray hardpan 69 93
{6) CONSTRUCTION DETAILS: 0 178 ~ Gray silty sand & gravel 93 | 131
Casing { ——_° Dim.from ft.to : Gray hardpan 131 | 164
o ———  Diam.from .o - Gray clay w/gravel 164 | 167
Lines instalied - y Y wW/g
Trsacad 0 Diam. from . % * | CGray silty coarse sand &
Porforations: Yes ] Mo KJ gravel, H20 167 | 178
Type ol perforator used
SIZE of pertorations in. by n.
perforztions from ftto n.
— portoraSons tom .o n
perterations from fi.wo fL
Screens: Yes ] No M)
Marwrtactver's Name - q
Type Mode! No. BT\
Dism. ____ Sltsizo from f.t0 n 2 fasd
Oiam. _____ Sictsizo from, fto n -.f " ; N
Gravelpacked: Yes L] NoKX  Sire of gravel R
S S —
Gravel placod from L n 3. Ul -
Surtaceses: Yes X1 Mo [] Towhadepn? 18 € =T
Muerislusedinsesl ___Bentonite P o
Did any strata contaln unusable water?  Yes a No X .’ 8_
Type of waler? Depth of suata
Method of ling strute ol
PUMP: Manulacturer ould
@ Type: snhmersih‘]":@l?rc%ﬁ_j WP _] 1
(6) WATERLEVELS: Lin-euxison clevason ' R Wow Srea__ 47 20/95 19 Compleed___4/27/95 w___
sacin___107 ®boowioctwel Dato_D/UL/ZD |\ ) cONSTRUCTOR CERTIFICATION:
AN prasaure [be. por square inch Date

(8) WELL TESTS: ODrawdown in amount wator iovel Is lowerod bolow static level
Was apump et made? Yes[XI  No

| constructed and/or accopt responsiblity tor conatruction of this well, and its
with all Washington weil construction standards. Materlals used and
the information reported above are true to my bast knowledge and bellel.

11 yos, by whom? Gxgsbam _
viid: _ 1D cal.smin. with howndonneter_ 2 s | "ME
” L L) ” m
” L L] 1) ) 076 1
Facovery dea (i ke e 53 whon i med of (wer vl massurs o wal (Signed) : LicsnsoNo. ===
Tino_ _ Water Lovel Tams Tume  WatorLavel
Full recov. in 5 min, Contractor's
nopsion  GRESHWDOSSBC pa __ 5/04/95 9
5 m (USE ADDITIONAL SHEETS IF NECESSARY}
Datn cf tast
Bailer tost gal./min.with M dawdownafter __________ hm. . ; i
20+ 7 ] 1 Ecology is an Equal Opportunity and Affirmative Action amployer. For spe-
m flow geLimin wih o “;:m_ 1 DS. e il clat acosmmodation ngeds, cantact the Water Resources Program at (206)
Tomperiurs of watsr_O0_Was a chemical analysismade? Yes ] o (3 407-6800. The TDD number Is (206) 407-6006.
ECY 050-1-20 (883 ** 1 s=ilffi o



start Cord o, W053930

Fle Origi

mﬁ;nggr:{owm WATER WELL REPORT uniauEe wewL 1o.s_ABP828
Tracar oerscon™ STATE OF WASHINGTON o0 b ook

(1) OWNER: Namo___ MARK KNOWLES asxes 21600 24TH AVE,S,#F101, DES MOINES,WA 98198
(2) LOCATION OF WELL: cCounty PIERCE . NY 4 NE jusoc_17 1_22 wp 2E wm.

(28) STREET ADDRESS OF WELL (or rosrear address) 15821 28TH AVENUE NW, GIG HARBOR

3

~3 1 1 3 T3 1

]

The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

ECY 050-1-20 (983)* °t wfre

(3) PROPOSED USE: X Domestic industlal O Monicipel O (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION
8 &m Tetwor 0 Other [ Formetion: Descrive by color, haractor, sizn of matarial and structura, &nd show ticknesa of aquitsr
and the kind end nature of the matsrial in each gtratum penetraiad, wkh &l legst 0no ontry for esch
(4) TYPEOF WORK: Qner'smumber of wel Shange ol informaten.
( more than one) MATERIAL FROM T0
Abandoned 0] Newwel [X  Mathod: Dug O Bored O
Dospered [ Cable O Driven :
Recondltoned O] RotaryXX Jotiod OO OVERBURDEN 0 4
(5) DIMENSIONS: Dlametor ot wel 6 inches. | GRAY HARDPAN 4 28
Dred__ 119  tost. Depth of completed wal 119 n. | GRAY SAND & GRAVEL 28 | 52
BLUE CLAY 52 78
(6) CONSTRUCTION DETAILS: 110 GRAVEL, H20 - 2GPM 78 | 79
Casiog oainfpa: 6 - Da, g _tw ® | GRAY HARDPAN 79 112
Linat ietalled ] - Do, from "o " GRAVEL, H20 112 1119
Porforations: Yes [ No (X
Typa of pertorator used
SIZE of perforations In. by In.
perforations from f.to fl
pertorations from fl.to f
perforations from A.to i §
Screens: ves [1 N XX
Manutacturer's Neme
Type Model No.
Diam. _____Slotsize from it.to
Dism. _____ Skoteize from ft. to, f. j
Gravelpackod: Yes (] No (]  Sizeol gravel ¥
Gravel piaced from ft.to n
Surtscosesl: Yos (8 No[]  Townstdept?___1B o . —
Material used In seal BENTONITE Py 5 =
Did any strata contain unusablowater? Yes (1 No [ - < W1
Type of water? Degpth of sirsts
Method of sealing strata off
(7) PUMP: Monviacurors Name _ GOULDS
Twe: __SUBMERSIBLE JUGSIO RP__1
(6) WATER LEVELS: Lancurtscn oloviton . smws_0/077/95 15, comproa__6/07/95 o
Static avel 0. below top of wetd nmﬂ_l_)il_‘ﬂ_ ]
. ks pur s bch Do WELL CONSTRUCTOR CERTIFICATION:
Nmrmuaruconwlodby | constructed and/or scoopt responsiiitly for construction of this well, and its
(Cap, valve, €& compliance with all Washington well construction standarda. Materials used and
(8) WELL TESTS: mmﬁsnmwmhﬁlumwamw th Information reportad ebove aro true to my best knowladge and bofe!.
w t mado? Ve No i yes, bvm'f_Eﬁ?ﬂAM_ GRESHAM WELL DRILLING, INC.
" “umfga gulr:l with taawdowngher__ 4 .hne. NAME TPERBON, FIRM, Nu C
- " " v | Adaess 3105 NW_ LAKENESS RD.,POULSBO,WA 98370
" L L] L] i / 0761
Recovery dela {Ume 1tkon a5 2610 when pump Rmod of) (wate: level measwrad fumwel | (S978d) - - LicansoNo. _—_~——
Tﬁ%m nim Water Lavel Time Waler Level
L RECOV, IN Z MIN. Contractor's
Regletration CRESHWDOSSBC gy 6/16/95 o
p—— 670'97'9'5 (USE ADDITIONAL SHEETS I[F NECESSARY)
tost
m{w “ 0 g:,";:::;,w:'m otem sot &l ﬂ'11 5 :‘:_1_— b, Ecclogy is an Equal Opportunity and Affirmative Action employer. For spe-
; cial accommodation needs, contact the Water Resources Program at (206}
Artasian flow gpm. Dats N
Tempereture of wetsr __ U Was a chernical analysis made? Yos N O 407-6600. The TDD number is (206) 407-6006.

L +)




) The 15epan;&|em of Econoby aods hNu |]Warralnty wé Data And:or]the mrarmau!m on ‘ﬁlis we’ll Rep‘t.’:rt.

WATER WELL REPORT N entNo. WG G 1595

FYTy'eY Oripual & Istcopy - Bcology, 2ad copy -oumer, 3ud copy -nllr yyoip pogyopy well D TagNo. LT = 0 & ¢
Construction/Decommission (“x” in circle) )
@ Construction Water Right Permit No.
O Decommisston ORIGINAL CONSTRUCTION Notice
PROPOSED USE: [ Domestic L] Industnat EMImxcupal Well Street s £ !’Z Zé ngﬁ ﬂ@ Mia/,

Im Test Well Other, '%d :7
'I'YPE?)::::::;. ()wamu:begf :fsell (1f more than one) G county:_E’_W

s (3 circle
BNew Wel [JReconditioned  Methed [dDug [ Bored [ Dnven Location Eva 4 m"‘ Sec.LL Tw“g—g- R2Y W\:IrM one
Deepened @ cable [JRotary lil Jetted mf: Lat Deg Lat L
IMENSIONS: Diameter of well 6 inches, dnlled_ /£ £ g.
F Dcpthofcompletedwcll_LQL_ft REQUIRED) Umg;eg-l— ;angMinISec__
. B222|7 (08¢
CONSTRUCTION DETAILS Tax Parcel No
Casing  @Welded 6 - Damfom_O  pw 03 CONSTRUCTION OR DECOMMISSION PROCEDURE 1
led: [} iner mstalled *  Diam from ft. to ft fFormaticn Describe by color, character, size of matenal and structure, and the
*  Diam. from fito ft nd and nature of the matenal 1n each stratum penetrated, with at least one
O] Threaded - try for each change of information Indicate all water encouatered
Perforations: [J Yes No (USE ADDITIONAL SHEETS IF NECESSARY.)

Ype of perforator used MATERIAL FROM TO —
SIZE of perfs_____mn by. i andno ofperfs____from____ _fito__f& 7"‘ L0 ’- I Pe) 4
Screens: [ ves CINo BB K-Pac Location ?Z @lﬁ-.‘lf"ﬂﬂsusl Lf i
Manufacturer's Name_Joha e e § (&
Type. r Sleel Modet No = = e__|
Diam__5 4" __SlotSize_ [O___ from [0 2 ftwo Pl | U Sau A 47 |
Diem Stot Stze from ft to f ravel - sand ~c ¥7 |83
GravelfFiter packed: [lyes N0 DlSueofgmvelsand_____ | gray ¢ lav), = seied 22 |55

Surface Seal: BYes [JNoaTo whatdepth? ft ‘ N
Matenals used in seal 1
Did any strata contamn unusable water? [Jyes 8 No

Matenalsplacedfrom___________ fi to ft. q;vg_"ve = Sand ~c Io.g 2 ¢ -
Seud gray wiz. %6 io2

Type of water”, Depthofstrata____
Metkod of sealing strata off.

PUMP: Manufacturer's Name,

Type HP___

WATER LEVELS: Land-surface elevation above meansealevel ___ ft.
Stauclevel £ belowtop of well Date

Artesian pressure_________Ibs per square snch Date.
Artesian water s controlled by

_{cap.valve, etc)

WELL TESTS: Drawdown 1s amount water level 1s lowered below static level
Was a pump test made? BB Yes [INo If yes, by whom?,
¢
Yield (@ gl with A9 drawdownafier_Z s
Yeld___ gal/minwith________ ft drawdownafter_______ hrs DI/ TY 77w
Yield______gal/mun with______ ft drawdownafter_________ hrs NITCETY U
Recovery data (nme taken as zero when pump turned off}{waser level measured from = .
well top to water level)

T Water ) ey} Tume  Water Level Time  Water Level JAN 3
% AL W] s
yeld >

d
Date of tes
Bailer testl_gaumm with ft drawdown after__&hrs

D
oepart colpgy
Amest_______ gal/min with stem set at, ft for hrs

Artesian flow, gpm Date a /
Temperature of water, Was a chemucal analysis made? []Yes [INo Start Da Completed Date.

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Matenals used and the information reported above are true to my best knowledge and behef,
B8 Driter ClEngieer tramee. Name oy Brtace Lo wis Dnlling Company M@M

Driller/Engineer/Trainee Si A Address B
Dnller or Trainee License No. 2 (3 Z. 7 City, State, Zip

] Contractor's

If trainee, licensed driller's
Signature and License no.

Registration Ni 0,
Ecology 1s an Equal Opportumty Employer  ECY 050-1-20 (Rev 4/01)

m



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report.

.- .. -

WATER WELL REPORT ~ CBRENT /) /00412

jrietiva i Ongnal & st copy - Ecology, 2ad copy - owner, 3rd copy - dnller Unique Ecology Well ID Tag No. A a E‘ 533
Comtructwnll)eeomm!ss!on (“x"wn circle)
Construction Water Right Perrmt No.
O Decommission ORIGINAL CONSTRUCTION Notice
[ 27100 _  of Intent Nuamber. Property Owner Name A VA4 eim 12 s X

ROPOSED USE: 1) Domestic L Industrial  LJ Municipal
[Obewater [imigaton [TestWell [JOther

OF WORK: Owner's number of well (1f more than one)

Well Street Address /525~ Avr-esletV

\ O  one
Deepened E Cable [Rowmry [JJetied i Lat/Long: Lat Deg ]_at
IMENSIONS: Duameter of well___ _inches, drilled_o2/§ ft (s,r still —— LatMinfSec
Depth of completed well 218 =a REQUIRED) Long Deg————  Long Min/Sec
CONSTRUCTION DETAILS _ TaxParcelNo. DXBR (7 I06S
Casing  KWelded 6 -« Damfom_Y/ g3 CONSTRUCTION OR DECOMMISSION PROCEDURE .
* [ Liger mstalled *  Duam from ft to ft [Formation' Descnbe by color, character, s1ze of matenal and structure, and the|

- kind and nature of the matenal in‘cach stratum penetrated, with at least one
DW Diam from ft o R eatry for each change of information Indicate all water encountered - . .
Perforations: [ JYes N0 N (USE ADDITIONAL SHEETS IFNECESSARY ) _ _ . . ~ — wcoonf —-n:
pe of peiforator used ‘ MATERIAL FROM TO
. ft ]
SIZE of perfs__am by. . and no of perfs from ft to 7-0'9 Py / A /
Screens: (] Yes (INo [J K-Pac Location ok ) Z
ufacturer’s Name,
Type 3/s ModelNo_____ £LD |
Diam (o J_Slot Smﬂto_&om_ﬁlli’__ﬁ m_a_LSL___a | 20 Lo | 38 |
Dizm Slot Size, R to | S £& | 91
Gravel/Filter packed: []yes BNo |:] Size of gravelisand {a, v 2L 1794 |
|Materials placed from___________ pwo_______ [ 1¢4 1440
Surface Seat: (HYes (INo,  Towhatdepth’___/ & f ‘ ALp | Al

Matenals used 1n seal_ﬁe [ep g
Did any strata contain unusable wéter? [Jyes X No
Type of water”. D.q)ﬂ‘l of strata,

Method of scaliog strata off_ —RECERED S >

et
- _—_ Py u .
PUMP: Manufacturer's Name, ﬁguld - O — -
S j ] HP__ 3 —AER—O-MGQQ—;,—; : .
LE B r-O 3 d . -I
D ;
'
]
oS
N

WATER LEVELS: Land-surface elevation above mean sea level t EPARTMENT OF ECOLOGY <

—-—-.tawmnz—-m
[++Ig]
[adw)

Statclevel__ G2, 5 velowtopof weil Date
Artesian pressure, Ibs per square inch Date,
Artestan water 1s controlied by or-

(cap,valve, etc) . Mo

WELL TESTS: Drawdown is amount water Ievel 15 lowered below sume level ] X

[] 3 hd -

Was a pump test made? ffl Yes CINo If yes, by whom?
Yeeld /6 galimm wih____4S__f drawdown aﬁet_L__hrs
Yield______ gal/mm with ft drawdownafter______ |

Yield: gal/mn with ft drawdown aﬂer—h:s
Recovery data (ume taken as zero when pump turned off{water level measured from
wcll top to water level)

Level Time  Water Level Time  Water Level
%E Y%;b_ 2000 iS_ _
00" 1_9

L 4

Date of test,
Bailertest____ gal/mun with ft. drawdown after_______ hrs
Awtest _________gal/min with stem set at, fi for hrs

Artesian flow, gpm Date

Temperature of water____Was a chemucal analysis made? [JYes [INo Stast D‘“‘%Q;Z&— Completed Dm-wzs—

-WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliancé with all
Washington well construction standards. Materials used and the.information reported above are true to my best knowledge and belief.
QJ es_{ ?g[é

M Dniter CIEngincer [JTramee Name (Prni) S 23 le Dnlling Company sher~ D, // Ih.j

Dnller/Engineer/Trainee Signa i Address _&_&z’ 4/ g7
Driller or Trainee License No. O/54 City, State, Zip

L w . Contractor’s )
{If trainee, licensed driller's j Registration No. 63!«3—27%&—3-—
" n Ecology 1s an Equal Opportunity Employer  ECY 050-1°20 (Rev 4/01)

Signature and License no.

s - - [ 2 S

- -  City (3: E -H‘,gA oo County P/e%c_,e_,
iiew Well [JRecondinoned Method: DDug OBored [ Driven Location E"‘" 14 ﬂé’ /4 S 'l’wnz‘t’% RJL curcle
WWM

i
F
]




ind Depa}tmem'of :cJIogy a’oes N!ST Waa'anty“the UatL an‘a‘igr the ﬂlform‘gtion oﬂ this Well R’e]port. =

1

WATER WELL REPORT

finete o Original & I¥ copy - Ecology, 2* copy — owner, 3 copy ~ driller CURRENT
ECOLOGY :
Construction/Decommission (“x” in circle) Notice of Intent No. WEQ7604
Construction LBL3 [ Unique Ecology Well ID Tag No. BAT439
[0 Decommission ORIGINAL INSTALLATION Water Right Permit No.
___Notice of Intent Number
PROPOSED USE: [J Domestic L] Industrial 03 Municipal Property Owner Name WILLIAM SARNO
O Dewaer [ Imigation O TessWell O Other . Well Street Address15805 26™ AVE NW
TYPE OF WORK: Ower’s aumber of well (if more than one) Ci
_— ity GIG HARBOR Pl
B New well O Reconditioned Method - (3 Dug §J Bored  [J Driven k4 County PIERCE
00 Deepened O Cable B3 Rotary [ Jetted Location NW1/4-1/4 NE!/4 Sec 17 Twn22 R2E EWM
DIMENSIONS: Diameter of well 6 inches, drilled148 ft. (s, t, r Still REQUIRED) or
Depih of completed well 1484 wwm O
CONSTRUCTION DETAILS *
Casing (R Welded 6" Diam. from O f.to 233 A, Lat/Lon Lat Deg Lat Min/Sec
g
tnstalled: [J Linerinstalted ____" Diam.from ____fi.to ft Long Deg Long Min/Sec
[ Threaded ” Diam From f.to fl. . -
Ferforations: 7 Voo [ Mo Tax Parcel No. (Required)0222175005
Type of perforator used CONSTRUCTION OR DECOMMISSION PROCEDURE
SIZE of perfs i, by in. and no. of perfs from ft.to f Formation: Describe by color, character, size of tmaterial and structure, and the kind and
pe = — - . — . naluse of the material in cach stratum penetrated, with at least one entry for each change
Screens: B Yes 1 No [ K-Pac Location 141° 10-3/4 of information. (USE ADDITIONAL SHEETS IF NECESSARY.)
Manufacturer’s Name JNSN MATERIAL FROM | TO
Type SS Model No. TELES PIPE STICK UP 0 1
Diam. 5"Slot size 18 from 143 .10 148 ft. BROWN SAND, CLAY, GRAVEL 1 16
Diam Slot size from fi. to fi. GRAY SAN-D,—GRAVEL. WET 16 21
Gravel/Filter packed: [0 Yes [J No  Size of gravel/sand BROWN SAND, GOME GRAVEL, WET 21 41
Materials placed from ft. to ft. GRAY SAND, CLAY, GRAVEL, a1
SurfaceSenl: [ Yes [J No  To what depth? 18ft SEAMS WET 61
Material used m seal BENTONITE GRAY SILT, SAND, GRAVEL 61 85
Did any strata contain unusable water? Oves B No GRAY SAND, GRAVEL, SEAMS WATR 85 109
Type of water? Depth of strata GRAY SILT, SAND, GRAVEL, CLAY 109 140
GRAY SAND, GRAVEL, SEAMS WATR 140 148
Method of sealing strata off
PUMP: Manufacturer’s Name
Type: H.P.
WATER LEVELS: Land-surface elevation above meansealevel ______ fi.
Static level 83ft below top of well Date 11/13/2007
Artesian pressure Ibs. per square inch Date
Artesian water is controfled by (cap, valve, etc.)
WELL TESTS: Drawdown 1s amount water level is lowered below static level
Was a pump test made? [ Yes 0 No I yes, by whom?
Yield: ______gal/min, wnh ____fi. drawdown afier hrs.
Yield: gal./min. with ___ft. dawdown after ____hrs.
Yield. _____gal./fmin, with ft. drawdown after hrs, = I m—
Recovery data (itme taken as zero when pump turned off) (water level measured from well E \f:: g X ﬂ's-—?Tﬁ?b
top to water level) o o SR
Time Water Level Time Water Level Time Water Level
Washington Stlape
Dateoftest nepaiimea\"—e%‘—ée?‘ag"
Bailer test 15 gal./min. with 24ft drawdown after 1krs. N ~ s
Airtest ________gal./min. with stem set at ft. for hrs.
Anrtesian fl g.p.-m. Da
resian flow pam. Dete Start Date 11/7/2007 Completed Date_11/13/2007

Temperature of water Was a chemical analysis made? [ Yes [ No

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belief.

X Dritter [ Enginecr [ Trainee Name (print ) JOHN SULLIVAN Drilling Company NICHOLSON DRILLING INC
Driller/Engineer/Trainee Signature ! ‘ ‘ ; . Address PO BOX 123
Driller or trainee Llcense.No. 2218 & City, State, Zip PORT ORCHARD | WA, 98366
IF TRAINEE: Driller’s License No: N

o Contractor’s
Driller’s Signature: Registration No. NICHOD1137 Date 11/30/2007

ECY 050-1-20 (Rev 4/07) Ecology is an Equal Opportumty Employer



The Department of Ecology does NOT Warranty the Data and/or the Information on this Well Report..

WATER WELL REPORT

825830

" CURRENT W216866

n ,.,, ey { Orl.ginnl & |".top}'--E:nlogf, 2 copy — OWner, 3 copy;- driller Notice of Intent No. -
EcoLocy .

Construction/Decommission (“x” in circle) Unique Ecology Well ID Tag No. __APR ﬁ 40

® Construction - Water Right Permit No. __._. e s

‘© Decommission ORJCI?INAL ;NS:ALLA TION Notice Property Owner Name _ “Swen We inmann
. tent

2%5?«02"-}'.”" umoer Well Street Address __ 15515 30¢h  AVE-NU-
Aot te B B SR | CiyGig Harbor _ Comy_Pierce

TYPE OF WORK: Owner's number of well (if more than one)

circle

Locatios E_1/4-1/4 NW 1/4 Sec 20 Twriz 2NR_2E £¥M

wwMm e
X Newwell O Reconditioned Method : O Dug D Bored O Driven :
B Decpened g Cable O Rotary O Jetted Lat/Long (s, t, T LatDeg _ Lat Min/Sec
IMENSI terof well ___6 hes, drilled 1 0 . i .
D 'S ONS: Diameter of we inches, drilled Still REQUIRED) Long Deg Long Min/Sec
Depth ufcumplc!ed well 160 ft. ) _—
CONSTRUCTION DETAILS Tax Parcel No._0222171051
Casing X0 Welded 6 - Diam‘ fom +1 . fw_ 155 a -
Tnstalled: g #;::'m“"“‘ . g;;’: ggg ; 2- o ﬁﬁ CONSTRUCTION OR DECOMMISSION PROCEDURE
A & B Ly P
Perforations: O Yes X No Formation: Describe by colar, character, size of material and structure, and the kind and
i = nature of the material in each stratum penetrated, with at least one entry for cach change of
Type of perforator used - information. (USE ADDITIONAL SHEETS IF NECESSARY )
SIZEof perfs__ =~ in'by_- + in. and no. of perfs from fi. to ft ¢ MATERIAL FROM TO
Screeris: ) Yes ONo [ K-Pac -Location__ 154 Berir A 0 27
Manufacturer’s Name o h nson S :
Type Model No. - ) 5 .
| Diam.__ "5 """ Slotsize ;4 B 155 fo_1¢0 ﬁ Crey till - 37 132
Diam. . Slot size from ft. to
Gravel/Filter packed: O Yes £ No O Size of gravel/sand 5. Cirey—clay 129 19
Materials placed from fl. 10 : fi. : ; ik P i
Surface Seal: G Yes 0O No  To what.depth? 18 ft. e I T | 196 1/
Material usedinseal __Bant onite : - < :
Did any strata contain unusable-water? O Yes ﬁ No . - T 3 G .5
| Type of water? Depth of strata _- _ e o o = e
Method of sealing strata off bl S Ce g o, LB, ot G i
PUMP: Manufecturer’s Name ____Gonl d's : ; i
Type: _Submersible - HP.__]
WATER LEVELS Land surt’acc elevation above mean sea level -
Static level fi. below top of well "Date I 0; 2 S /O i =
Artesian pressure Ibs. per square inchr Date - E r E i A o el
Artesian water is controlled by :
) - (cap, valve, etc.) i 4—16%-,— -
WELL TESTS: " Drawdown is amount water level is lowered below static level “Q“ 1 GY
Was a pump test made? ® Yes O No Ifyes, by whom? O 1 sen Drl.
Yied: 15 gal/min with___9 R dmwdownafier___1  hrs DEI‘:T [0)
Yield:_ - ~gal./min. with, ft. drawdown after -_hrs,
Yield: ga.l.fmjn with__~ - ft. drawdown after - hrs.
. Recovery data (time taken as ‘zero when pump turned off) (warer level measured from well
* top to water.level) s =
Time Water Level "Time Watcr Level " Time Water Level
1w 1111
P L
Date of test 10/25/Q7 -
Bailertest__] () gal./min. with 8 ft. dawdownafter __ 2 hrs.
| Airtest gal./min. with stem set at ft. for hrs. -
Artesian flow g.p.m. Date
'Tcmperatu:c of water Was a chemical analysis made? @ Yes O No
Startpate_9/20/07 CompletedDate_10/25/0Q7

B Driller O Engineer' O Trainee Nams

: WELI; CONSTRUCTION CERTIFICATION: Icor-ustructcd and/or accept responsibility for construction of this well, and its compliance with all
" Washington well construction standards Materials used and the information reported above are true to my best knowledge and belief.

DnihngCurnpany Olsen Drilling

Driller/Engincer/Trainee Signature Address PO _Box 1554 z

Driller or trainee License No. __ 233 Ciry, sute,zip__Port Orc hard, WA 98366

1f TRAINEE, Contractor’s

Driller’s Licensed No. Registration No. OLSEND101LJ pate 11/0/07

Driller’s Signature

Ecology is an Equal Opportunity Employer.

ECY 050-1-20 (Rev 3/05) -

The Depértment of. E;'ology does NOT v..varranty the Data and/or Information on this Well Report.



e Depa]rtm'en! of :c!)logy Joes NbT Waf'ranty lhe _ua!a anal%r the hform_%tion 911 this hell Rgport. !

The Department of Ecolbgy does NOT Warranty the Data and/or the Information on this Well Report.

The Well Log Data and Image are ‘As Is' wnth NO Warranty Well: Log ID::

. Toid Comy. Drimeracony” . STATE OF WASHINGTON

. 339850 ‘ . . ,
‘File Oviginal and First Copy witt y sutcane.__ %) SE/TL

Department of Ecology _— WATER WELL REPOHT UNIQUE WELL 1D .__M:i_ézg__ |

Second

\'IWW!WN} 'l

) OWNER: rarmo_LL/Iopel , Llpu A Ry Y. L] Tacneic LM
(‘é) LOCATION OF WELL: Ceurry 7o' . - . M/_MLmZn L7 v ZEA/nn Z$:\m.
0/

@) memmmwmnmmm_mim_fzﬁ_ééér

(3 PROPOSED USE: ;er Domesi gyt O Muneipal (10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

u]
QO tngaton
O OaWater Test Wet 'O Oner O Formaeuon: Dascibe by ¢oidr, ch uze of and $iructuto, 300 Show (heckasss of aqurdars
wmmolmommmnww:mmmud.mnummmwuo:h

kind ¢
. change of irformation.
{4) TYPE OF WORK: ?"’“"H mmmwnml woil . .
Avandoned O New well -,a Method: Dug O Bored O
Cade O DrvenD
ﬂawndﬁnmdﬂ Rotary O Jotted O

4

(5} DIMENSIONS: Diameterof wel 57 : inches.
Drtizg 53  toot. Deptholcompiondwell 5 5 n.

(6) CONQ’I'RUCTIONDETAH.S
Cosingtnataied: & 7 _* Dam.tom_+2. 81 .57
Wolded - .Dum. from A b .
Treaaa g * Dam.tom N1

L

Porforstions: ves L1 No 1 -
Typa of perforator used
SIZE of pertorstions . n. by
peroratiohsfom __- fto
pertorations from ‘tw
: petforations from’ - (4]
Screens: ves ) © no B
Manyfacturor's Name i
Type __ - L . Mogel No. d
Omm. _____ Slotisize from_ 1.t ft
Oiem. ___ Swutsiea from, X __n

Gravsipacked: Yes [1  Noidl  sizectgavel -
. Oravel pacedtrom i fto "

Surface sest: Yos ) Zuo!: ;nmwu‘w_[_i,_Lu

ras 3

S
1

! ?L ': .

FW Zt d ps

qa'“....ul.;.:_,' _

w
% fo

it

Mntma.luladlnseal
mumnmnumtmmunbbﬂm MD No'g
Typo of watsr? | Depth of strata
Method of seating strata oft .

{ng1g

AR

Ly

[aby .

{7) PUMP: Manutscturer's Name .
- Type: : HP.

(8) WATER LEVELS: Landsurtzos slevaion

aho\mmvlmbvol : 2 .
smw__z_g . below 1op ciwet  Dase _

bs pet aquare inch  Date

aisra by _

O, i &= WorSumd__ Ay 2w 'm_.’ﬂi-wg‘

(9) WELL TESTS: Orswdown @ amourd watir tavel 13 lowsred below static leve!

Wasapumplostmade? Yes [  No[  thyes. by whom? WELL CONSTRUCTOR CERTIFICATION:

gel./min. with ~Rouwdounaner _____hn | I constructed @nd/or accept responsiisly for construction of this wat. and fis
compliznce with al Washington well construchon standards. Materials used and
mmmuonrepomdabwemmmmymmhdmmw

—

Yield'. _

g;egerymam taken as zsro when pump tumad of) (nawbnl maasured from wel
Time Water Lavel Time Water Level Time Water Level

. Data of test
Baller test .. G&.frun, with n.crmm

"M_MonMMmmmm_.is_w__ZZZm Ne BRI 7108 707 vwe Lok 3 10 5Y
Tmm::;' — v &;m;m::a———, oD w0 ' (USEADDITIONAL SHEETS IF NECESSARY)

ECLoSO 12020t e . . t S . . Q

4 Departmeni of Ecology Well Log Image System h




WATER WELL*EPORT

Origins] & 1® copy — Ecology, 2™ copy — owner, 3™ copy — driller
DEPARTMENT OF

ECOLOGY Construction/Decommission (“x” in circle)
Construction
[J Decommission ORIGINAL INSTALLATION

Notice of Intent Number WE21844

PROPOSED USE: M Domestic [J Indusvisl [J Municipal
3 DeWster [ brigation [ TestWell ] Other

CURRENT

Notice of Intent No. WE21844

Unique Ecology Well ID Teg No. BHY 098
Water Right Permit No.
Propcrty Owner Name David and Liz Stanton
Well Strect Address 2811 159th ST CT NW

City Gig Harbor County Pierce
zomnom'."."“'“;:g ?M“) — . Location pel/4-1/4pe 1/4 See 7. Tvn 22 R2E _ EWM
= Recanditioned :00Dyg O Boed [J Driven —— =
| O Decpened O Coble BB Rowry [ Jemud (¢, r StT REQUIRED) WQJMEI
DIMENSIONS: Dismeterofwell _6 __ inches, &rilled 98 & LatLong
_Deptb of completod well 33 8 Lat Deg Lat Min/Sec

CONSTRUCTION DETAILS Long Deg Long Min/Sec

Casing B Welded 6 "Damfrom_0 8w 96 8 .

Installed: [J Linerinstlled ___"» Dismfiom ____f.to 8 Tax parcel No. (Required) 022175608

[J Threaded e DizmFom_____ Lo ______fL

Perforations: U] Yes @ No CONSTRUCTION OR DECOMMISSION PROCEDURE
Type of perforstor used Fommio?: Deseribe by color, ebataf.fa:, size ofmamial and structure,
ey e B G L L T
Sareens: B Yes [ No [J KPec Location SHEETS IF NECESSARY.)

Manufactarer’s Neme JOHNSON MATERIAL FROM TO
Type STAINLESS STEEL  Mod No. TELESCOPE Pipe stick up 0 1
Diam 6 Slot size 18 fom 9 _ flto B 8 Brown grey fill 1 3
Diam, Slot size from fto, i3 Grey sand gravel clay wet 3 16
GravelFilter packed: [J Yes No  Skeofgravelfsand ____ Gm! sand Evd water 16 34
Materials placed from fl.to f Grey sand gravel clay wet 34 71
SwfaceSest: B Yes [ No Towhatdept?7 188 | Grey sand gravel water 77 98
Masterial uscd in scal _

Did any strata contain unusable water? 0 Yo No

Type of water? Depth of struta

Method of scaling strats off :

PUMP: Manufecturer's Name

Type: e ——

WATER LEVELS: Land-surface elevation above mesn sea leved f

Staticlevel 40 f. belowtopofwell Date

Artesian pressure Ibs. por square inch  Date .

Artesian water is controlled by (cap, valve, ete) |

WELL TESTS: Drawdown is zmount water leve! is tawered below static leved

‘Was a pump test mnde? [J Yes No  Ifyes, by whom?

Yield: ge)/min, with 8. drawdown ofter brs.

Yield: gpl/in, with £. drswdown afles £,

Yidd: ______gal/hmin, with £, drawdown afler tus.

Recovery dota (time taken as tero when pump turned off) (water level measured from ]
well top to water level) 'aY
Time  WaerLevd  Time Water Level Time Water Levdl 14

MAY -

Dezof s WA State D

Bailrtest_ 10 gal/min with_ 9 _ 8 dowdownafir _ 1 brs, of Ecoldgy |

Airtest ______gal/min, with stemsctat S fo_____bm

Artesizn flow gpm Date .

Temp of water Whas a chemical analysismade? [J Yes @ No Start Date 01/10/20%6 ___ Completed Datc 0122072016

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliznee with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belicf.

[ Driller i Traince Name Nic Sample

Driller/Engincer/Trainee Signature

Drilling Company Nicholsen Drilling INC.

Address PO BOX 123

Driller or trainee License No. 2770

IF TRAINEE: Drifler’s Licease No:

Driller’s Signature:

City, State, Zip Port Orchard, WA, 98367 i )

Contractor's i
Registration No. NICHODI1370M Date 02/15/2016

ECY 050-1-20 (Rev 02-2010) To reguest ADA accomumodation including materials in o format for the visually impaired, call Ecology Water Resources Program
at 360-407-6872. Persons with impaired hearing may call Washington Relay Service at 711. Persons with speech disability may call TTY at 877-833-6341.
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WATER WELL REPORT

DEPARTMENT OF

ECOLOGY  Construction/Decommission (“x” in circle)
(W Construction
] Decommission ORIGINAL INSTALLATION

Nofice of Intent Number WE21843

PROPOSED USE: [ Domestic ) Industial  [J Municipal
O DoWater [ Lrigation [ TestWell [ Other

Ol & 1 copy - Beoluiy; 2% copy - owerer; 3™ cupy - drilley

TYPE OF WORK: Owner’s number of well (if more thanone) __

] Newwell  [J Reconditioned Method: [0 Dug [0 Bored [ Driven |
[ Decpened 0 Ceble (@ Rotary [ Jetted

DIMENSIONS: Dismeter of well _8___ inches, drilled _151 _#
Depth of completed well 1s1_ ft.

CONSTRUCTION DETAILS
Casing  [W] Welded 6 " Diam.from_0 fito _151p
Installed: [ Liner installed " Diam. from ftto ft.

[ Threaded * Diam. From f.to f.
Perforations: L[] Yes No .

Type of perforator tsed
SIZE of perfs in by in. snd no. of perfs ___fom_____f.to_____ f.

Screens: 3 Yes No [J K-Pac Location

Manufecturer’s Namso

Type Model No.

Diam. Slot size from ft. to ft.
| Diam. Slot size from_ Rt f

Gravel/Filter packed: [1 Yes No  Size of gravelsand
Materials placed from ____ft 10 A

CURRENT

Notice of Tatent No. WE21843

Unique Ecology Well ID Tag No. BIN 278
Water Right Permit No.
Property Owner Name DAVID STANTON
Well Street Address 2917 159TH ST CT NW
City GIG HARBOR County PIERCE
Location awi/4-1/4ne 1/4 Sec 17 Twn 22 __R2E _ EWM ®

(s, , r Still REQUIRED) Or
wwM [
Lat/Long
Lat Deg Lat Min/Sec
Long Deg Long Min/Sec

Tax parcel No. (Required) 0222175007

CONSTRUCTION OR DECOMMISSION PROCEDURE
Formuation: Describe by color, character, size of material and structure,
and the kind and nature of the material in each stratum penetrated, with at
least one entry for each change of information. (USE ADDITIONAL

Surface Seal: B Yes [J No Towhatdepth? _18__#.
Material used in scal BENTONITE

Did any strata contsin urusable water? O Yes No
Typeofwater? ________ Depthofstmta

Method of sealing strata off

| SHEETS IF NECESSARY.)
MATERIAL FROM TO
Pipe stick up 0 1
Grey sand gravel clay wet 1 13
Grey clay 13 24
Brown sand silt wet 24 33
Brey sand gravel cley damp 33 109
Grey clay 109 136
Grey sand gravel clay _136 145
] Grey coarse sand gravel water 148 151

PUMP: Manufacturer’s Name

Type: ____HP. _

 Tetitpeatire of watey

WATER LEVELS: Land-surfuce elevation sbove mean sca love) 8.
Static level 74 £ below top of well  Date
Artesian pressure fbs. per square inch Date

Artesian water is lled by (cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static leval

Was a pump test mede? [ Yes No Ifyes, by whom?

Yield: gal./min. with ft. drawdown after brs.

Yield: _______gal/min, with f. drawdown after brs.

Yield: _____ gal/min. with . drawdown after hrs.

Recovery data (time taken as zero when pump turned off) (water level measured from
well top to water level)

Time Water Level Time Water Level Time Water Levol

Datcoftest ________________
Bailertest__17 _ gal/min. with_27_# drawdownafter __1 _ hrs.

Airtest gal/min. with stem sct at ft. for hrs.

Astesian flow g.p.m. Date —
Was o chemical analysis made? £F Yes' @ Not

TN 097018
WA §
of Bootosy (SRS

Start Date 02/02/16- Compicted Date _82/04/06

WELL CONSTRUCTION CERTIFICATION: 1 constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above arc true to my best knowledge and belief.

Driller [] Engineer [] Trainee
Driller/Engineer/Trainee Signature

Drilling Company NICHOLSON DRILLING INC.
Address PO BOX 123

Driller or trainee License No. 2770

IF TRAINEE: Driller’s License No:

Driller's Signafure:

City, State, Zip PORT ORCHARD, WA, 98367

Contractor’s

Registration No. NICHODI1370M Date 06786/2016
ECY 050-1-20 (Rev 02-2010) To request ADA accommodation including materials in a format for the visually impaired, call Ecology Water Resources Program
at 360-407-6872. Persons with impaired hearing may call Washington Relay Service at 711. Persons with speech disability may call TTY at 877-833-6341.
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